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EFFECT_OETGASEOUS ANb SOLID SIMULATED JET PLUMES
ON AN O#OA SPACE SHUTTLE LAUNCH CONFIGURATION
AT MACH KUMBERS FROM 1.6 TO 2.2
By Jules B. Dods, Jr.*, Jack J. Brownson*, Kenneth L, Blackwell*¥,
John P. Decker®¥®¥* Donald L. Kassner*, and Barney B. Roberts#*¥#

Ames Besearch (Center
ABSTRACT

An experimental investigation was condﬁcted in the Ames 9- by T-Foot
Supefsonic Wind Tunnel to determine the effeét of blume—induced filow sep-
aration and aspiration ef:ecﬁs due to operation of both the‘orbiter and.
the solid rocket motors on a 0.019-scale model of the launch configuration
of.the Space Shuttlé Vehicie. Longitudinal and lateral-directional sta-
bility data were obtained at Mach numbers of 1.6, 2.0, and 2.2 with ang
wiﬁhout £he engines operating. The plumes exiting from the éngines were
simulated by a cold.gas jet supplied by an auxiliary 200 atmosphere air
supply system,:and by solid body-plume simulators. Comparisons of the
aerddynamic effects produced ﬁy these two simulation procedures are pre-
sented, The data indicate that the‘parameters moest significantly_affected
by the jet plumes are the pitching moment, the elevon cpntrdl effectiveness,
the axial force, and the orbiter wing loads. It is shown that the'solid
rocket motor (SRM) plumes have the 1argest-effect-on théfaerodynamic éhar«

acteristics, The effect of the orbiter plumes in cowbination with the

SRM plumes is, hawever, also significant. It is shown that variations in



!

the nozzle design parameters can be uséd to reduce plune-induced zero-
dynemic effects. It is suggested thal configuration design changes, such
as a more rearvard location of the SEM nozzles, should produce smaller
plume-induced effects.

The tests were conducted at angles of attack from -4° to 10° and at
engles of sideslip from -holto 6°.' Flow visualization studies were made
to determine the extent of flow separation on the wing and hody caused
by the Jet plumes. The vapor-screen technigue was used tﬁ show the cross
sectional shape of the cperational plumeé at various distaﬁces from thé

nozzle exit for a limited range of angles of attack.

. "¥NASA, Ames Research Center #ENASA, Marshall Space Flight Center

¥¥EWASA, Langley Research Center . ##¥¥NASA, Johnson Space Center
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NOMENCLALURE

"he axis system and sign convention are shown in figure 1., Owing
to the limitations of tﬁe computer notation system in plotting data, con-
ventional aerodynamic symbols have been replaced by plot symbols in the
data figures as noted in the following 1ist,

Plot

Symbol Symbol Definition
b wing span, m
T _ mean aerodynamic chord, m
Cy CN . - normal-force coefficient, normal force/qS
' CA ‘ CA axial-force coefficient, axial force/gS
Cy cY side-Torece coefficient, side force/qS
CAb CAB : base force coefficient, {base force —.Ab(pb - o })/¢S
c CAF forebedy axial—forée coefficient, C, - C
A A Ab
f :
Cm CLM pitching-moment coefficient, pitching-moment/qSE
Cn - CYm " yawing-moment coefficient, yawing moment/qSb
qi- CBL rolling-moment coefficient, rolling moment/qSb
CWBM wing root bending-moment coefficient, bending
moment/oST
AR aspect ratic
B.L. butt line, orbiter wing reference plane, m
F.5. ) Tuselage station, m
W.L. o ) '.water 1ine, m



Ly

L o “leﬁgth of hydrogen-oxygen tank, m

M MACH free~stream Mach number
q free-stream dynamic pressure, N/m2
re.' ) : radius of nozzles at exit pléne, m
r, . ' : radius of upper gasecus plume boundary, m
rl - " radius of lower gaseous plume bounéary, m
T ‘ T average gaseous plume boundary, (ru + ? }Y/2, m
. 2 ‘
S - wing area, m
x - longitudinal distance downstream of nozzle exit
plane, m -
XCP /1, center of pressure
o ATPHA angle of attack, degrees
. B BETA - angle of sideslip, degrees
.63 : .ATLRON . aileron deflection, degrees
Ge _ ELEVON elevon deflection, degrees
Gr' " RUDDER rudder deflection, degrees
(DU)J ‘ Cor density velocity product of jet at exit plume

boundary, N/m* - sec.

_(p[l)eu - tunnel freestream density velociiy product,
o N/m? - see.

(PC/Pt ) BC/PT ratio of engine chamber pressure to tunnel
5 il total pressure i
(Pc/Pt)set PC/PT ratio as set

(Pc/Pe) : ratlo of engine chamber pressure to nozzle

exit static pressure
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NOM
A/A
SRM
ORB

TNEK

DCBL

DCBLP,

DCYN
DCYNP
DCIM

BCLMP

DCBLA

DCBLR

BCYNR

DCLME

|
(Pc/Pt} (Calibration factor), where calibration

set
= (P /P ) /(P /P )
C e

factor theory ¢’ e’exper.

nominal or design PC/FT

ratio of nozzle exit area to minimum throat area

-solid rocket motors

orbiter

hydrogen-oxygen tank

rollingémoment coefficient increment due to control
surface deflectiocn,

rolling-moment coefficient increment due to control
surface deflection in presence of plumes.

yawing;moment_coefficiebt increment due to control
surface deflection,

vawing-moment coefficient increment due to control

surface deflection in presence of plumes.

pitching-moment coefficient increment due to contrel
surface deflection.

pitching-moment coefficient inecrement due to control
surface deflection in presence of plumes.

ratio of rolling-noment inecrements due to aileron
deflection, plume on divided by plume off.

ratio of rolling-moment increments due to rudder
deflection, plume on divided by plume off.

ratic of yawing-moment increments due to rudder
deflection, plume on divided by plume off.

ratio of pitching-moment increments due to elevator
deflection, plume on divided by plume off.



.Cﬂﬁ ' DCBLDB slope of rolling-moment coefficient vs. angle of
‘ sideslip. ‘

C DCYNDB slope of yawing-moment coefficient vs. angle of
B . sideslip. :
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INURODUCTION

During the ascent, or launch, p@ase of the Space Shuttle Vehicle
trajectory, both the orbiter main propulsion systems and the largg'solid
rockef motor boosters are in operation, The plumes formed by the exhaust
gases of these boosters have been shown to induce flqw sep;ration over the
aerodynamic~coﬁtrollsurfaces of the orbiter vehicle. This flow separation
causes a reductiop in the vehicle sercdynamic control éffectiveness and an
increase in the vehicle aerodfnamic leoads, both static and dynamic. In

~order to investigate the magnitude and significance of these plums-induced
effects, tests were conducted in the Ames Regearch Cénter's g- ﬁy T=-Foot
Supersonic Wind Tunnel on a 0.019-scale model of the JSC OLOA Space Shuttle
" Vehicle in the ascent configﬁfation with provisicns for both gaseous and
solid simulation of the E£haﬁSF_plumes. The tests were ccnducted at Mach
Vnumbefs of 1.6, 2.0 ana 2.2,'at‘angles of attack from -4° to 10°, and at
angles of sideslip from -1° to 6°. -

Solid plume simulation tests on the seme scale model hévé ﬁeenlconf

| _ducted prgviously in the Ameé 9~ by 7-Foot SWT and the 11—~ by 11-Foot TWT,

and £he results have been'pfcsented in reference 1. TFor purposes of the

7 pfesent’inhestigation, tests utilizing the solid plumeslfbr M = 1.4 and
1.6 of the;refgrence tests were repeated inasmuch as ﬁhe pitching momgnts
wéuld not be comparable because, for the present tests, the nozzle pressure
loads were not being'ﬁeasured by the force balance, The nozzles and
+their préssure chambers were an integral portion of the supportiﬁg éting;

The solid plume shapes were predicted from reference 2.

10



Ip éddition to the basic objective of oblalning the.longitudinal and
lateral aerodyhamic stability characteristics and the vehicle control
effectiveness with and yithout the exhaust plume simulation, wing root
bending-moment increments were obtained, and a study was conducted éf the
off—d@sign variations such as the number of engines operatiné, the aréa

ratic, and.altitude.

11



TEST FACITITY

The Ames 9- by T-Foot Supersonic Wind Tunel is of the closed-roiuri,
variable- dcn51ty type with a 9 by T-foot rectangular test section., The
nozzle is of the asymmetrlc slldlng—block type in Whlch the variation of
the Mach number i1s achieved by streamrise translation of the fixed con-

~teour block that forms the floor of the nozzle. The Méﬁh number range of
lthis test facility is contincusly variable from 1.55 to 2.5, This facility
caﬁ be operated at unit Reynolds nurbers from 3.9370 x 106 to 21.325 x 106

per meter,

12



MODEL DESCRIPITON

The 0.0ig—scéle model of the Space Shﬁttle Vehicle launch conffgura—
tion consistéd of a JSC 0Lkoa orfiter combined with an éxternal h&drogen—
oxygen tank (EHOT,-B.EBBS m diémeter, full~scale) and two externally
.mounted solid rocket motors (SRM, 3.9625 m diameter, full-scale). The
-details of the model are shown in figures 2(a) through 2(g) ang pértinent
full-scale and mogdel-scale dimensions are given in table 1., The model
-nozzle geometry is given in table 2. Front and rear views of the model
installed in the tunnel are given in figures 3{(a) and 3(b), and a front
:view-of_the model with M = 1,4 nozzle design soiid plume éimulators is
shown in figure 3{ec), Soli@ pilune simulators were used to compare the
test results with gaseo#s_plumes. The s0lid plume simulators designed
for M = 1.4 and 1.6 are shoﬁn in figure 2(h) and the coordinatesrare given
in teble 3., One wing‘of the orbiter ﬁas instruﬁénted‘with strain gages

to measure wing-bending moments,

13



PLUME SIMULATION

Both the orbiter and the SRM propulsion system exhaust plumes were
simulated by zir expandihg from supersonic nozzles supplied by a high-
pressure (éOO atmospheres)air system. The supersonic nozzles were de--
signed-based on consideration of: {1) calculated protofype plume shapes
and flow chéfacteriétics; (2) application of plume simulation criteria;
and (3) vehicle model limitations. The prototgne plume shapes were caleu-
lated using Lockheed's Method-of-Characteristics Computer Program (VOFMOC),
reference 3. The orbiter and SRM motor characteristics used as input to
this pfogram are summarized in table 4, ‘These characteristics represént
the best available data for the engine oPefating cgnditions and nozzle‘
conTigurations.

Specific motor-nozzle specifications we;e not‘available for the SRM's,
Therefore; caiculation of the SEM plumes wes based on the nogzzle exit con-
-dltlons determined only from nozzle area ratlo and exit 1lip angle infor-
matlon. Equlllbrlum chemlstry data for use with the VOFMOC program‘ﬁere
calgglated_using the NASA-Lewis Chemical Egquilibrium Chemistry (CEC) pro-
gram-reference L, A propellant CO@EEEIthﬂ ropresentatlve of prlor SRM
systems was utilized. The chamber pressure of the SREM motor decreases with
' time as shown in table L, Therefore, a unique set of eguilibrium cﬁemistry
déta wﬁs used at each trajectory point. Newtonian pressure conditions'
wefe‘aésumed to define the SRM plume boundaries., The freestream flow was
assumed to be uniform and parallel to the nozzle centerline. No attempt

-was. made to consider two-phase flow effects in the flow field caleculations.

1k



SRM proﬁotype piume boundary shapes were determined for the trajeétory
conditionsg listed in table 5,

Design of the model nozzles was an iterative process, Deéign criteris
for- the mbde} nozzles were the plume shape similarity parémeters found iﬁ
jreference 5. The oﬁjective of these similarity parameters is to match . the
- overall prototype plume shape as cloéely‘as possible, However; due to a |
Pne—dimensional flow assumption that was used in the model nozzle design
;focedures, frototype values of the similarity parameters wefe not dupli-
écated by tpe model nozzles. It was found, through parametric ecalculations,
Ehat the prototype_plumé shapes could be satisfactorily matched by the
}mdel nozzleg even though the similarity paraméters Qf reference 5 were
Enotrduplicaﬁed. In fact, this iﬁvestigation revealéd that all prototype
Pplume shapes could be produced by each of the model nozzles whereas the
icriferia_of feference 5 require ES different-nozzle for each plume shape.
fThis gave fhe ability, at least theorefically, to hold plume shapes
‘conétant an@ to investigate the effects of other plume parameters upon
base preséure and plume-induced separation.

Consideration of the limitations dictated by the vehicle model design
requirea a modification to thédgggaigégon criteria. 'In tﬁe case of the
SEM, the conical model nozzle area ratio was held constant and thé angle
‘of the conical nozzle section and the modgi chamber pressure were varied
to satisfy plume boundary simulation. This procedure permitted the nozzle

exit dimension to remain constant and the nozzle overall length to remain

within acceptable limits,

15



Simulstion of‘the Srbiter pluﬁe shapes more closely folliowed the estab-
lished criteria. lozzle length limitations dictated by vehicle model con-
siderations required the use of conloured nozzles. To satisfy this re-
guirement the prototype orbiter contour was scaled down and utitized.

Model area ratio was changed by varying‘the model throéf size and fairing
the nozzle-throat into the scaled contour, Model chamber pressure was

then varied in order tc match the prototype plume boundary shapes.

16



I
TESTING AND K PROCEDURE

f

The model was sting mounted through the base of the external hydrogen—

oxygen tank, and force and moment data were cobtained from an internally

mounted six-component strain gage balance. The moment center was 0.5005 m

aft of ihe EHOT nose and was 0,02316 m sbove the centerline (figure 2{a)).

The nozzles and the nozzle pressure chambers for both the orbiter and the
SRM's were an integral portion of the sting, snd thus the forces and pres-

sures on the nozzles were not measured on the strain-gage balance. Base

~and cavity chord force corrections were, however, applied to the data.

The jet plumes generated from the SEM's and the orbiter engines were

simulated with cold air supplied by the tunnel sasuxiliary 200 atmosphere

air supply sysfem. The SRM's and the orbiter engineé were independently

supplied by using a compartmented sting design. The tynnel total pressurs

conditions were dictated by the capécity of the auxiliary air supply system

to set nozzle design pressure ratios (Pc/Pt ) as well .as for the under

s

(=]

and overexpanded preésure ratios tested to illustrate the effect of piume
size. The high mass and pressure addition to the tunnel circuit caused

the tunnel total pressure.to rise considerably during a "blow" of the

t

1 ‘ : .
model engines. Special operational procedures were thus required. After

sufficiept_exPerimentation with the tunnel pressurizing air system,:it
was found poésibie to maintain nearly constant tunnel total pressure during
a daia—tgking seguence by continuous suction on the tunnel circuit.

Data were obtained at Mach numbers of 1.6, 2.0 and 2.2 for angles

of attack from -h° to 10° and angles of sideslip from -4° to €° with and

17



without the gaseousrplume simulation., In addition data were obtained for
gsolid plume simulation at a free siream Mach number of 1.6 using M = 1.h
.and 1.6 solid plume simulators. Fluorescent oil-flow studies of the upper
ané lower surfaces of the orbiter ving and body were made with and with-
out the gasecus flow simulation,

Transistion was artifieially induced on the vehicle bf applying
spherical roughness elements to the wing, the tail, and the noses of the
:EHOT,'the 8RM's, and the orbiter, The roughness elements were abou£

2.692h x 10“’*

m in dismeter and were located about 0.0254 m aft of the
" nose of the EHOT, the nose of the SEM's, and tﬁe nose of the orbiter. The
-strips of roughness on the wings and tail were alsc about 0.0254 m aft of
ithe léading edges. -

As prefiously ﬁentioned, the.model was tested with different design
iMﬁch—number nozzléé to simulate plume shapes larger and smaller than the
:prototype élume shape. A tabulatién of éxperimentally méasured plume

‘éhapes deri#ed from schlieren photograph measurements is given in table

6. The nozzle test conditions are given in table T.

18



RESULTS AND DISCUSSION

The cbjectives of the present test were to obtéin longitudinal and
lateral stability characteristics and rudder, ailercn and elevaﬁor control
effectivehess, and wing root-bending mement increments with aﬁd without
5et exhaust plumes operating in'ordep to evaluate the plume—inducgd separa-
‘tion'effeéts on the cﬁrrenf‘Space Shuttle Vehicle design.. Of secondary
.importance was the evaluétion of solid vs. gaseous plume simulaticns, re-
Eognizing that the solid plumes represent only a rough approximation be-
-;ause of the basic error in using & solid body to represent a gaseous
%oundary. Figures 4 and 5 present experimentally determined average plume
shape variatiﬁné with the viscous mixing paremeter fo~ variocus nozzle de-
signs at free -stream Mach nuﬁbers'of 1.6 and 2.0. TFigure 6 shows the
?ariatipn of the avgr;ge gaseous plume shaﬁe with the viscous mixing para-
meter at é‘gi;en distance.from the hozzlé exit, with diffgreht nozzle de-
signs illustrated. Aiso éhdwn are the corre5poﬁding plume dimensions for
ﬁhe solid plume simulators. The femainder of thé discussion of the test
findinés will be éivided into basic fropuléion effects and simulatioﬁ
_pfobleﬁs;_ The basic data are presented in'figures T'through 27 as descriﬁ:

in detail in the listing presented as table 8.

Basic Propulsion Effects

Nominel Power — A/A* = 8
For the space shuttlé launch configuration of the present tests, the

plumes generated by the propulsion system cause significant effects'on the

19



f

aerodynamic characteristics of the veﬂicle. The data snow that the most
significantly affected characteristics arg‘the pitching moment, elevon
contrcl effectiveness, the axisl foree, and the orbiter wing 1oad§u The
‘changes in these characteristics from the power~off case are, of éoufse,
caused by the plume-induced flow separation (evidenced fr&m the force and
‘pitching-mdment data and confirmed by fluorescent oil flow obserﬁatiohs,
not shown), Flow'separation on the wing varies significaﬁtly with angle
‘of attack for the Mach numbers tested. At near zerc angle of attack there
':is only a small areca of separation on the wing traiiing edge shead of the
‘plume, extending no further forward than thg elevon hinge line, As the
:angle of attack increases (eithe:_positively or negatifely), the extent
of flow separation increases until.ét 10° «a the outboard portion of the
wing, as described by a liﬁe from 50 percent of the leading edge and 80
':perceht of the trailing edge, Qas completely separatsd by the jet_plume.
The oil_flow did not cover the rearward portion of the éxternal taﬁk and
gfhe SRM's so the extent of the flow separation there could noﬁ be visuai~‘
ized, but it is suspected that the separaticn was limi£ed to a small aft
region, ﬁs shown in figuré’?, tﬁe plume-induced flow separation on the
ﬁing'hodygcauses a localized change in load distribuﬁion, resulting in a
10 to 20 percent aecrease in normal force, creating % pitch-up moment that
is maximum at angles of attack -2 > o > b degrees. This pitch-up is
accompanied by a large Cm shift. Flow separation on the wing causes a’

, considerable reduction inoroot bending-moment which follows the ssme trends

as the tolal vehicle moments (figure 7). Because the elevons are submerged

A
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in the separated flow region, their effectiveness is drastically reduced,
and for M 2 2.0 controi reversal existed as shown iﬁ figures 1k gnd 15.
Lateral-directional characteristics were not as severeiy affected by
propulsion operation. Rﬁdder control effectiveness was reduced by approx-
imately 50 perceﬁt and aileron effectiveness was reduced to nearly zerc,
wﬂile lateral and directional stability was affected by 15 to 25 percent
(figure 8). It is important to note that even though lateral-directional
levels are reduced, the staﬁility characteristics as a funection of the
angle‘of sideslip are more nearly linear than the longitudinal data. The

longitudinal data have large shifts in the zero intercepts and the gradi-~

ents change sign as a function of angle of attack.

Engine Isclation

The change in the aerodynaﬁic charactéristics as previously discussed,
is caused by,floﬁ éeparation on the.vehicle. By observing the data where
the orbiter and the SREM plumes are operéfed séparately and together, the
effects caused by each propulsion system can be isolated. The data_indih
éate that the SRM plumes hgvé the largest effect on the aerodynamiec char-
acieristics. The orbiter plumes, by themselves, affect the.data very

little; however, their contribution is magnified ﬁhen couﬁled-with the

SRM operation (figures 10 and 11).

Hozzle Design Sensitivity
The data presented in figure 7 illustrate the rather large effects

on the vehicle aerodynamic characteristics (in particular, the pitching
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moments) for moderaté:changes in the prototype nozzle design. The nomina
dota for this test vere obtained Tor a prototype nozzle area retio, A/A¥*

= 8, with variations on either side of this value; 1.e., as shown in
Tigure T, for A/A¥ = 12, and for an effectively lower value of A/A¥ that
vas cbiained by obefating the model nozzle at zhout 36-pércent higher than
design chamber pressures. The data illustrate that larger expansion
ratios (which yield smaller plumes) will reduce the Jet plume effect on
the vehicle aercdynamics. In'facﬁ, the data are sensitive to small change:
in the plume shape in general, which is illustraﬁed_by comparing the data
6f figures 4 and 5, which shqw the plume shape variation with various
nozzle designs, wifh the data of figures T and 9. Thus, it can be. scen
that fariations in the nozzleldesign parameters rcan be uséd 1o reduce
plume induced éerodynamié effects on the vehicle. This could be accom— .
rlished by increaging the nozzle area ratio, reducing the nozzie lip éngle,

or réducing-the chamber pressure for the prototype propulsion system,

'

{ Simulation Effecis

Simulation Validity

For-these tests the prototype.was similated by matchinglpluﬁe shape
using cold air as the simulant with tests conducted at M = 1.6 only. Plume
sizes obtained during the preéent test did not necessariiy simulate desired
Vtrajgctory conditions. This oceurred for tﬁorreasoné. Fi}st, the plenﬁm
chaﬁber pitot tubes gave erronecus readings. During a post test check, it
was discovered that two SRM pitot tubes had broken off. It is 8lso pos-

sible that plenum designs themselves could be deficient due to their small
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pretest‘caiibration of the plenums wis not conducted. The second erfor
was due to oxyegen liquifactien aﬂd possible. water vapor conaensation. This
is illustrated in pretest calibratién data {reference 6). The calibration
‘ aata indicate that oxygeﬁ iiquified in the orbiter nozzle and ouﬁside the
SEM nozzle in tﬁe piume. However, during the present test it 1s estimated
‘thét oxygen 1iquified in bothrorbiter and SRM nozzles because of the higher
operatihg chambér bressure angd aﬁproximately equal chamber temperafures.
. The oxygen 1iquifaction came as & surprise dﬁring the test due to an over-
sight in test design. However, without. availability of a heated air supply
nothing could be done to prevent this. The liguifaction tends to yield
iérger plumes fér é given chamber pressure.because heat is given up when
.oxygen liquifies, causing a jumﬁ iﬁ pressure., This oversized plume was
confirmed vhén comparing‘du§35cent plures from the present test with
ahalytical plures, and has éiﬁce b?én furfher confirmed in nozzle re-
calibrations conducted at the MS?C 14—Inch Trisonic Wind'TUnnel {unpub-
lished). Water vapor condensation couid not be confirmed by = water con-
tent measurement. ‘The only reason for suspecting watér vapor cdndensation

is because of the plume'sivisibility and because in the calibrations; plumes

weren't fisible.even though oxygen liéuifaction-waé present. However,
since the present test was conducted at higher preésures, resulting in
‘greater oxygen liquifaction, it is possible that the visibilitj was due

_£o a combinétion of 1iquifaction and oxygen crystals-present in the plume.-

¥

Thus, information presently available is insufficient to determine
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size and sharp bends preceding them. This cuannot be confirmed since a thorough



cuantitatively the veapor state of the plume.

During the course of this test it was not realized that the broken
pitol tubes or liquifaction existed. However, it was noted thal sone
anomaly existed because P;/Pe measured during the test did not match the
analytical values. The assumption was then made that chamber pressure
measurements were iﬁ error and thgt the exit pressure measurements were
accurgte. Based on this assumpﬁion, it was elected to adjust the chﬁmber

/

pressures to account for this deficiency by the ratio (Pc/Pe) analybical

(Pc/Pe)test This procedure still left a deficiency in plume shape when

plﬁmes were calculated based on adjusted chambgr pressure.

Using hindgight,.it appears that ét'least part of this djscrepaacy
is due £o liguifaction/condensation éffects. This disbrepaﬁcy is not be-
lieved to have reduced the effectiveness with which the major test objec-
fives wera accpmplisﬁed. This statement is based on the premise that,
eveh though plume shape is en important simulatién parameter, the test
ﬁas designed to obtain seqsitivities of plume effects on vehicles of this
class where resulting data were not to be used for a specific vehiclé de—
sign. Exact knowledge of the plume shapes tesped is important to the
anglysis of the test results but plume shapes are not required to be of a
specific size as long as the variations cover a range large enough to
allow a sensitivity analysis. This could be serious for the test where
prototype plume shape is required. Based on this experience, the follow-
ing can be done to alleviate the problem; provide a heated air supply to

eliminate oxygen liquifaction or, if heated air isn't avallable, calibrate
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the nozzles and plenuﬁ at expected pressures and temperatures to obtain

pressure compensation for liquifaction effects.

" Effect of the Viscous Mixing Parameter

The attempts of this investigation to isclate the effects of the
viscous mixing parameter, (pU)sf(pU)m were unsuccessful because the plume

size could not be held constent Tor varying values of (pU) /(pU); and

J
nozzle geometry Lecame an ungxpected variable, The reason for not being
able‘to control the plume size (condenssation effects) waé previously
discussed under "Simulation Validity". The data pfesented herein illus-
trate the fact that plgme induced aérodynamic effects are, at least, a
function of gome parasmeter besides plume shape, but tanat the (pU)5/(pU)m
effect cannot be isolated from the present results (see figures 4,5, ang
6, and teble 7). Thus, for the present investigation, plume effects were

‘fdund to bé'a fuﬁcﬁion_of plume shape and nozzle geometry, neither'qf
which were‘varied inﬁependently of the viscous miwing pearameter. Even

though no conclusions can presently be drevm concerning the (pU)J/(pU.)Oo

effect, neither can it be ruled out as a significant faector,

Ccmparison of Solid Body and Gaseocus Plumes

The data presented‘in figurés 6 and 12 show that for the’géséous
.plumes tested a smaller solid body plume is reguired to produce éimilar
resﬁlts, particularly in the longitudinal data. The M = 1.6 éolid body
pluﬁe (degigned to simulate plunes at M = 1.6 and trajectory pressure

eltitude for an earlier test and trajectory (ref. 1)) is of approximately
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- the same size as the nominal M = ;.6 éaseous plume {nominal conditions at
M= 1.6 for the present test) yet looking at the pitching-moment curves,
it can be seen that much ;arger effects are caused by the solid bpdy.
This-effec% was not as apparent for the yaw data (figures 8 and 212), in-
cludihg ving bending-moments, although the effects were'nét too large for
the gaseous‘plumes either. The fact that the wing bending-momenis were
not affected differently indicates that, sincp the momént for the total
vehicle was affected to a gréater degree by the solid body plumes, local
plume interference distribution must be considerably different. [Even
though the wing bending-moment characteristics are nearly the same for
both solid and gaseous plumes, it is suspected that the wing load distri-

tbution is altered. It would be unréasonable to expect that all of the
interference is'confinedlté ﬁhe EHOT and BRM since the wing is so close
to‘tﬁese bodies, Tt isrinteresting td note that the M = 1.1 solid body

_simulators produced pitching-moment results very similar to those for the
M= 1.6 gaseous plumes. However, it is believed that sclid body simulator:
‘Eanno£ be used fer more than qualitative answers, andrthey wil; probably
.be 1imite? to moderateréngies of attack and to thé higher Mach numbers
where plume entrainment is small and doesn't affect the aft portion of the
vehicle, ﬁ.e., at suﬁersonic Mach numbers and altitude where considereble
ﬁozgle underexpansion exists., If they are to be used even quelitatively,
then better understanding of the relationship befﬁeen a sclid and gaseous
plﬁme will be requi%ed. A development program would be required to accomp-

lish this.

o
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Effect of Plumes on Control Effectiveness

The remainder of the data presented in figures 13 thfough 27 are fc
the purpose of showing the effect of the plumes on elevon, aileron and
rudder power aﬁd effectiveness., Figure 13 presenis & comparison of con-
trol effecﬁiveness with gaseous and solid SEM plumes. Plume effects wit
and without the OMS (orbital maneuvering system) pods are given in figur
1h, and the effect of aﬁgle of attack on the lateral characteristics wit
and without the OMS is given in figures 15 and 16. Figufes 17 tﬁrough 2
show the effect of plumes on elevon, aileron and rudder power. The effe
Sf plﬁmersize on elevon and rudder péwer is gi#en in figureé 21 and 22.
The separate effects of orbiter and 5EM plumes con elevon and rudder pove
is given in figures 23 and 24k, The remsining figurés, 25 through'Qf, sﬁ
_ the effect of plumes on elevon,_rudder, and aileron effectiveness; The
effects of the,blume simulafion on the qqntrol power and eflfectiveness
presented herein aré given primarily.ﬁo'document the resgults obtained an

will not be discussed in further detail,
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CONCTUSIONS

For the space shuttle launch configuration of the present tests, the

plumes generated by the propulsion system cause significant effects on

the acrodynamic characteristics of. the vehicle, The data show that

the‘most significantly affected.characteristics are the pitching momenp
the elevon control effectiveness, the axial force, and the orbitef
wing loadé.

Tﬁe BRM plumes have the largest effect on the aerodynamig gharacter-
istics. However, the crbiter plutes, when coupled with the SRM plumes

also have a significant effect,

For the present configuration, at the test Mach number and altitude

.conditions, the plume-induced separation effects are very sensitive

to smzall changes in the SEM plumé shape.

Variations in the nozzle design parameters éan be used to reduce plume

‘induced aerodynamic effects {separation, aspiration, ete.) on the

vehicle. These parameters include the nozzle ares ratio, the nozzle
lip angle, and chamber pressures of the prototype propulsiaﬁ system,
Configuration design changes, such as a more rearﬁard location of the
SRM nozzles, should also produce smaller plume-induced effects,

The attempts.to isolate the effects of the viécous mixing parameter
vere uﬁsuccessfﬁl because the plume size could not‘be held cohstant
for varying values of the parameter. Plume sizes gbtained during the
test were not as predicted, but this result will not adversely alfect

the use of present results because a range of plume sizes was

28



investigated.

i
A discussion of the Factors of the present investigation that pertai:

to the validity of the proper simulation parameters indicates that

‘ o
further analysis-is.required.
A comparison of'the‘aerodynamic résults obtained from solid body plu
simulators compared to gaseous simulation indicates’that the solid .
body simulators caused larger aercdynamic effects for the same plume

size than did the gaseous plume simulation.
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TABLE 1. - Model Geometry
(MsC 0Loa)

Orbiter Body {(Bl) o

- Full scale, m, mg Model Scale, m, m

Length : o 33. k01 . 0,636
Max, width : 5.1816 0.09845
Max. depth’ . “6.0ks2 : -0.1149

" Max. cross ' 28.4k2g - 0.01027
secticnal area
Projected base area ' 27.4863 . 1 0.009923

Wing {Wl)

"Total Data
Area e o _

Planform . 293,1368 ‘ 0.1058
Span {equivalent) o ee.ko2d : 0.k4257
Aspect ratio ' . l.1e12 - 1.71212
Taper ratio : . ©.1k860 0.1h860
Dihedral angle, degrees T ' T

" Incidence angle, degrees 1.5 1.5
Aerodynamic twist, degrees 0 Q
Sweep back angles, .degrees’ ) no . - -

Leading edge =~ . o 60 : ' 60

Trailing edge B 0 T0

:0.25 element line ' 52,42 , 52,42

0.5 element line 4.9 : 40,9
Chords: -

Root (wing sta. 0.G) © 22,7838 0.L329

Tip (equivalent)} . . 3.3858 . 0.06533

MAC ' . 15.4813 0.2941

Fus. sta. of .25 MAC 26,8714 : 0.5106

B.L.) of .25 MAC §.216L © 0.0801
Airfoill section _ ' .
~ Root! ' - NACA 0008-6hL © 0008-64

Tip | . ~ NACA 0008-6lL 0008-6k

2
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TABLE 1. - Continued.

!

Exposed data

Atea 186.7356 0.067h1

Span, (egquivalent) 17.2212 0.3272
Aspect ratio 1.58818 " 1.58818
Taper ratio . ' 0.18501 0.18501
Chords : - ‘ C .
" Root ' 18,3007 0.3477
Tip . 3.3858 . .0.06L35
. MAC T 12,5527 ' 0.2385
“Fus. sta. of .25 Mac _ . 29.0661 .. 0.,5523

 B.L: of .25 MAC . 5.9090 0.1123

Elevon (W1} (each)

Area o 21,1509 0.007635
Span (equivalent) L. T.0612 0.13h2
Inb'd equivalent chord , S 2.9g72 G.05695
Outb'd equivalent chord CL 02,9972 0.05695

Ratic movable surface
chord/total surface chorg

At inb'd equiv. chord o 2166 ' V166
At outb'd equiv. chorg v .516 : CLB16
Sweep back angles, degrees e

Trailing edge 0° - 0°

Hingeline - N ¢ L e

Vertical tail (ve)

Leading edge sweepback,; deg l hs Ly
Alrfoil section o '
Root | . NACA 0017-Gl 0012-6k

Tip | S : NACA 0012-61 . 0012-6h

Exposed da;d

|

‘Areg . - L5,0562 . 0.01626
. Span, (equivalent) 9.3769 0.1782
Aspect ratio : 1.95 1.95
Taper ratio 0.3137 0.3137
Chords _ -
Root | 7.3152 © 0.1390
Tip ' . 2.2949 0.0L4361

MAC _ 5.2421 0.09G59



i

e
TARLE l.-—?Conc]uded.

Fus. sta. of .25 MAC © 37,3136 0.70%0
W.P. of .25 MAC . 16.5720 10,3142
B.L. of .25 MAC 0 o]
Rudder {Vv2)
Area : o 18.L585 0.006663
gpan (equivalent) 8.7630 0.1665
Inb'd eguivalent chord 2.921 0.0555
(WL = 12.700)
Outb'd equivalent chord - =~ 1.016 0.01930
(WL = 21.L63)

Ratio movable surface
chord/tcotal surface chord

At inb'd equiv. chord 0.h 0.4
At outbh'd equiv., chord 0.k 0.k
Sweep back angles, degrees :
" Trailing edge 25 : ‘ 25
Hingeline o 35 3%
Body of revolution (EHOT)
Length R . © 7. hB,us66 0.,9207
Max. width (dia) : : ‘ 8.2885 0.1575
Fineness ratioc o . 5,846 _ﬂ5.8h5
Area, max, cross- $3.9558 __0.019h8
" sectional : ' : :
Body of reveolution (SRM) (Each)
Length o 39.3835 . 0.7483
- Max. width (dia) . 3.962k 0.07529
Fineness ratio 9.939 9.939
Area, max. cross- , 12.3313 0.00L452
sectional

!



ORBITER NOZZLES

M= 1.6 Nozzle

M= 2.0 Kozzle

3k

ety {inches b elart tinches ) . roZ etars Lincies ) . € ches )
e o.oesfxy to.e612} Ip,r Ga0551 f2.3278 ) re=  0.07183 ' {0.Baig} ) X ] (22814 }
g.,“ 0.0536 IR vr, e OuONGT fo.2627 ) (Eny o O {2.07a0) My, n G00E {0.2636 )
.y 0006 {0-2383} Ko, r GO0 {25804 ) | oy o 0.0056 {0.2610) X, . 00649 (255587
) By « LN- 1 ;0.!7!1, Top - o.?olo ‘ © {00l ) L G.00%8 {01300 } Tog » - 80031 {-0.1232)
X, w000 tz.2038 ) Ry e 00de o) T, . s (227233 Ko, . D012 {oaT19)
L] 0.00% LU LS o 00090 to.3507 ) TRy . 0007 {0.x238 ) pow 0.00%0 (0. 3541 )
P “o.oosy “(o.emi5) B '_ o : . e o.0mse {0.2336) .
: : NOZZLE CONTOUR DATA
o ){ﬁo if/'a - X/ro R/‘(e : xlf"o R o
0, 0340 0, 9934 1, 0543 0, 8098 1834y 45751
2.106) 2, 5856 1,046 Xt Lis 05308
o152y o, 9744 . La ERITE 1, 8305 0.5207
2. 2885 n.614 . han 5100, 2,092 0, 4948 o
4 s 09544 L2sis 07603 2. 0775 0. 4145 ' '_ﬁ' °
£.4134 8.$250 12933 0.2492 ERGY 04438 & W
6500 "o, q2 L | o 2, 2244 5.4028 :‘ g
0.5713 0,910 CLases v.1218 2.2660 - o302 T | 8%
" 0,6508 - XU Hoaasee 0. 7028 - 20 L8 E -1
0, 6951 0. 8871 15187 0,6337 2, un SIS T2 _: i
0. 7484 AT 3595 0, 6708 ©2.3998 bo-ene & .Z
o, 7993 0. keb? 18Ik 0, 8543 2. 4083 0, 302 wr 4 &
"u,aﬁm . To0.BS35, h6r2d 56331 24287 02891 ‘—I
0. 9215 0. 2388 11483 8. 5071 2,419 . 02788 ——
0. 4%t 08243 12038 63907 ' v
,
Table 2. Model Nozzle Geometry



M= 0.9 Nozzle

“’rﬂl

! watrn Pinchey }
. Tinch
PRI TIES (1.3837)
, oon 2,333}
~ c '
- 0.0335 {1.5200)
i '
v - 0.0 1,01
é‘m Ro, 57 {1.0133})
s o . 0500 ] 296931
L o.b1K85 {0.57%9)
® * o.m2y {0.5051)

— Xoz

.;"ra‘
e
ho, >
!oa-t.
l'% Ed
ne
?,‘ -

retzny
0.6137
.00
0.0276
v.ose]

~0.0703
©.0157

21, 30009 .

M = 2.0 Nozzle
r
Rp__r"‘ L

{inchen 3
(o542

€2.5995 }
(34876 }
{3.4919 )
(-2.7859 }
o.6mar )

x
B RAD - an " Xul
T
X0z
i . " neteny - © finches ). - wetert {inches |

e & | 0.030 {13137 Ty BONIT {05412y
Ty - o0y sy | R, ©.0650 L (23669}
Fay e 00355 ’ o.6147) Rop. 0052 (3.4076]
oy e g.pa84 {1.9087) 1o, .  0.OTT7 (‘3.0592 )
¥o,z 0385 {1.5200) Top 3 -0.0T08 (=2.7889)
E sl 12,6133} rp - G.0161 [0.6587 }
LR X {0.5067) [ 6. 19000

Table 2 {concluded).

- SRM NOZZLES

e 1,6 Nozzlg

111}

—
|R0‘ 0
T
oy
Foo
b4
o, i -
X -
TZ .
T etien {inches * weciers ] Linches 1
T, = 0.0 V30T ) = 0010 {w.502)
I = 0.037 {1.5738 ) Iz m  0.0516 {2.2675 )
By = 0.0353 {o.6631} o, = 0.08T6 (3.8476 }
e 0.0509 {2.6052) oy - 20803 RERE S ]
ro, 4 0-0386 (1.5200) To, »  0.070H {-2.2209)
Ry = 00257 (1.0133 ) fp w  Q.DIET {0.6587)
P W S P {0.5057 } Oy » 520007
M = 3,0 Nozzle
P —
X : 3 x"Tl —
1
ARAD * Rg2 4 X o '3
! 'l‘z. 1
. X2 = +
1L paal {inchen b walors Linches 1
e+ ®031 (2.3837) - ¢ Ban {o.5t22}
Xy e Bo3N {1.2313} T . 00300 {20007}
s O.0A62 fo.634) Bo, 4 ©.0876 {30076}
Xy v .02 (1.7306y T, . 00T 12,8932}
Ky o« 9:0136 {1.522) o, + 0.0/ (-2.7289 )
Roy v 0.0257 (1.0033} * 8.0167 {o.£521})
P e (05057 oy v #9.65000

MODEL NOZZLE GECMETRY



TABLE 3, - 5RM SOLID PLUME Silf\l—’ELS_
( from ref. 2)

Hozzle = 1.4 Hozzle - 1.6

~ OO

P = 506.75 x 10" K /m° _ P = 513,66 x 10 q/me
¢ 2 .2 € 2., 2
P, = 147.95 x 10° N/m P, = 96.239 x 10° H/m
x/rle r/r.e x/re r/r.e
0 ' 1.00 0 1.00
L16h 1.1hy 0,520 1.507
537 1.448 1.239 2,052
.052 1,784 2,119 2.575
1.776 2.172 2,78k 2. 896
2.545 2.500 3.552 3.216
3.269 2.7h6 L.418 3.507
L.5hs5 3,067 - 5.388 3.761
6.000 3.291 7.567 h,127
6.791 3.351 8.955 b, 231
T.612 3.381
8.955 3.382



TABLE L, - PROTOTYPE NOZZLE-MOTOR CHARACTERISTICS

SRM Orbiter

P, (See figure below) ' |
A/A* = 8.0 ’ Areas Ratio, e = 79.436:1
615p = 17.5 deg P = 200 Atmos. 911p= 7.87 deg
D, = 3.5921 m b, = 0.2585 m D, = 2.3043m
DT = 1.27Tm

Propellant Composition Propellant Composition
AP 69.0 ‘ O/F = 6,0 Oxidizer -0,(L)
;}?.;AN lgg By Weight Fuel | ‘HQ(L)

Binder Materials 6.4%

1000 \

N AN

{psia)

l )
(@)
%
Q—vo NE
. —“6.0 =
Q ' M, i -
w -~
: | | :
o 800 N ‘ =5.5 =
5 N 0
@ )
N :
T00 \\ 5
‘7]-‘-5
600 X \
0

50 100 150 200
Burning Time, ty (sec)
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TABLE 5. - LAUNCH TRAJECTORY CONDITIONS

Mw t

: {sec)
0.9 58
1.2 73
1.6 89
2.0 101
2.2 107
3.0 117

38

Altitude,h

(m)

7,620
11,278
16,459
21,031
24,079
30,785

PU’J
(N/m?)

38,687
23,461
9,624
4,788
2,777
1,053 .



TABLE 6. - Experimental SRM Plume Shapes and Test Conditions

Nozzle - 1.6, M = 1.6 Hozzle - 1.6, M = 1.6
Run 2 Corr 570 Run 9 Corr 739
SRM & Orbiter Engine Operating SRM & Orbiter Engine Cpersating
SRM DATA . ‘ SEM DATA
(P/Py) oy = 3320 (P/PL) o = 15h. (P /P oy = TT-6 (B /PL) g 9041
(pv), = 5.0179x10% (pU), = h.1522x20°  (pU), = 1.075x10" (pU),, = 1.1108x10°
(pv) ;/(pU), = 12.1 (pU)j/(pU)m = 9.69
3/re ru/re rl/re r/re x/re ru/re rl/re r/re
.37 1.31 HA NA .37 1.2B  HA WA
LT 1,587 NA HA T - 1.k WA WA
1.12° 1.85 NA NA ' 1.12  1.70 Na NA
1.49 . 2.08 HA NA - 1.k9 1.87 KA WA
1.86 2.26 NA A 1,86 2.02  HNA NA
2.23  2.50 HNA - HA 2.23 2.1k HA A
2.6 2.62 2,77 2.70 2.61 2.23 1A A
2.98 2.80. 3.01 2.91 2.98 2,35  NA A
- 3.35  2.92 - 3.12 3.02 3.35 okl 2.8  2.65
3.72 3,07 3.30 3.19 3.72 2.57  3.01 2.7k
LWT 3.27  3.58 3.4l CohhT 2.62 3,18 2.90
5,21  3.45  3.75 3.60 5,21 2,68 3.3 3,02
5.96 3.63 3.93 3.78 - 5.96 2,74 3,51 3.13
6.67 3.75 4,11 3.93 6.67 2.80 3.66 3.23
7.54 3,87 L.26 L.o7 7. hb 2,89 3.81 3.35
8.93 3.96 hL.,55 L.26 8.93 2.89  3.98  3.Lh
3.87 Na HA 10.k2 2.83 hL.08 3.46

i0.k2

)
o




AABLE 6. - Contimued.

Nozzle - 1.6, t_ = 1.6 ‘ Kozzle 1.6, M_ 1.6
Run 1h Corr B12 Run 13 Corr 798
BRM & Orbiter Engine Operating SREM ¥Fngine Operating
SRM DATA SRM DATA
(Pc/Pt)set = 177 {Pc/Ptjcal = 206 (Pc/Pt)set = 137 (Pc/Pt)cal N 160
(pU)j = 1.1937x10" (pu)_ = 8.5754x10" '(pU}j - 1.4220x10" (pU), = 1.1346x10"
(DU)j/(oU)m = 13.92 o (pu)j/(pU)m = 12,53
x/re ru/re rllre z'f/re X/I‘e re/r.e rl/'re 'f“/re
.37 1.28  NA NA - 3T 1.34  NA NA
i 1,61 NA NA .Th 1.58 NA NA
1.12 1.85 uA NA 1.12 1.85 NA . NA
1.h9 2.1k NA NA 1.49 2,05 NA NA
1.86 2.32 A NA 1.86 2,23 NA NA
2.23 2.50 . 2.92 2,71 2.23 2.k1 2.83 2,62
2.61 2.65 3,18 . 2.92 2.61 2.59 3.01 2.80
2.98 2.83 .3.36  3.10 2,98 2,77 3.18 2.98
3.35 | 2.95- 3.5b 3.25- 3.35 2.92 3.30 3.11
3.72  3.07 3.72  3.,bL0 3.72 3.07  3.L8  3.28
hokT 3.2 3.99 3.62 4. W7 3.27  3.75 3.51
5.21 3.2 4,26  3.84 5.21 3.48  3.99  3.7L
5.96 3.60 NA - NA 5.96 3.66  L.,20 3.93
6.67 3.72  Na NA 6.67 3.81  L.ho  L.11
T.hY 3.84 N& NA 7. LL 3.93 4,58 4,26
8.93 L,o8 HA HA 8.93 h,17 L.B8 h,.53 -
10.42 h,26 WA~ A 10,42 L.26 NA HA



TARLE 6. - Continued,

Nozzle 0.9, M_ =
- Run 75 Corr 16L2
SRM Engine Operating
SRM DATA

1.6

(Pc/Pt)set = 11 (Pc/Pt}cal = 165

(0], = 1.527!»;10h (pU}, = 1.2545x10
(DU)j/(pU)m = 12.2
x/re ru/re rl/-re r/re
LTh 0 1.36 A WA
1.k9 1,84 HA HA
2.23 2,20 NA NA
2,98 2.56 HA HA
3.35 2.68 2.68 2,68
3.72  2.80 2.7 2,77
L.47 . 3.02  3.15  3.09
5.21 3.33 3.33 . 3.33
5.76 3.45  3.63 3.5k
6.67 3.57 3.81 3.69
T.0% 0 3.75  3.99  3.87
8.93 3.93 k.11 b,02
0.2 3.99  L.3y 4.7

3

L3

| (pU)j = 1.5752x10h (pU)_ =

Nozzle 0.9, M_ = 1.6
Rur 69 Corr 1587
SERM Engines Operating

" SRM DATA

(PC/Pt)set = 96.L (PC/Pt)Cal='113

1.51;65:;103

(pUjj/(pU)m - 10.2

x/re- ru/re rl/re r_'/re
LTh 1.31 HA NA -
1,49 1.73  NA HA
2,23 2.08 HA NA
2.98 2.32 HA Na
3.35 2.k 2,32 2.38
-3.72 2,56 2.50 2.53
L4 o.68 2.52 2,80
5.21 2.92 . 3.03. 2.97
5.96 2.98 3.15 3.07
6.67 3.03  3.39 3.21
T. UL 3.09 3.5% 3.30
8.93 WA - HAL NA
10.42 HA NAa A



TABLE 6, - Continued,

Nozzle -3.0, M_ = 1.6 Nozzle -3.0, M_.= 1.6

Run 80 Corr 1686 : Bun 78 Corr 1666
SEM Engine Operating SRM Engine Operating
SEM_DATA : SRM DATA
(P /P .y =156 (P /P . =182 (P /P,), ., = 189 (P /P) . = 221
(pu)j - 1.0222510" {pU) = 7.47689x10° (pU)j = 1.1627»:10h (pU),, = 7:8093%10°
(DU)j/(OU)m = 13.67 . _ ' ‘(pU)j/(pU)m = 1k.89
‘x/re 'ru/re rl/re 7?/re x/re ru/re rl/re ?/re
. W37 1.25 HA NA ' 3T 1.3h  NA NA .
CLh 1.6L . NA NA LT 1.64 Na NA
1.12 1.93 . HA A S 1.12 1.87 HA KA
1.h9 2,20 NA KA 1,49 2.20 NA NA
1.86 2.,k HA NA 1.86 2.h7 2,77 2.62
2,23 2,65 2.80 2.71 2.23 2.71  2.95 2.83
2,61 2.80 3.12  3.01 2.61 2.95  3.18  3.07
2.98 3.07  3.27 3.17 2.98 3.15 3.36 3.26
3.35 3.24 3.5 3,35 3.35 3.30  3.54  3.k2
3.72 3.k 3,66 3.5} 3.72 3.5  3.75  3.60
y.hT 3.72  3.96  3.84 L7 3.78  L.ab o 3.96
5,21 3.90 L.23  L,07 5.21 L,08 Ha . A
5.96 h,11  L,32 L, 22 5.96 L.2g  Ha A
6,67 .29 h.ose Lokl Y hohE HA A
7. k% . ho Woor  howh T hh W7 HA 1A
B h.tl hoar b9 .97 Wt HA A
10,05 Y, e 5ol h.97 10 .08 5.2k HA HA

Le



- TABLE 6. - Continued.

Nozzle -3.0, M_ = 1.6

Run 79 Corr 1676

. SRM Engine Operatlng
. SEM DATA : )

(P /Pt)set =_225 (PC/Pt)cal ='262‘
g (pU)s = 1.2229210" (pU),, = 7.6273x10°

(pu},/(pU),, = 16.03

x/re ru[re rl/re r/re
© .37 1.40  Na NA
CLTh 1.76 N& . NA
-~ 1,12 - 2,08 Na NA
- 1.ho 2.35 NA NA
- 1.86 2,65 2.80 2.72
. 2.23 2,95 3.07 3.0%p
. 2.61 3.18 . 3.30 3.24
- 2.98 3.39 3.5k 3.47
3.3% 3.57 3.75 3.66
3.72 NA NAa NA
L4y L,11  NA KA .
5.21 4L.40 " NA Na -
5.96  4.70 NA - Na
6.67 4.91. NA NA
T.hb 5.15 WA TNA
© 8,93 . 5.5 HA - NA _
10,42 5. 62 HA NA:

43



TABLE 6, - Continued.

Nozzle 2.0, M_ = 2.0 B " Nozzle 2.0, M_ =.2.0

Fun 32_Cprr'1090 ' ' Fun 37 Corr 1156
5RM & Orbiter Engine Opersting SEM & Orbiter Engine Operating

SRM DATA _ SRM DATA

al se

(Pcfpp);gt = 141 (?clpﬁ)c = 165 (P /B) =T (P/R) = 83

(pu)j'= _1.139634101+ (pU), = 7.8524x10° _ (oU)j‘= 8.1396x10° (pU},, = 7.7566x10°

: (pU)j/(pl_J)m = 14,5 3 : (oU)j/(pU)w = 10,5
. x/rﬁ rﬁ/re 'rl/re ?/re' x/re ru/re rl/re ?/re
.37 1.28 'NA NA .37 1.19  NA NA
T 1.58 WA NA h N 1,430 A NA
1.12 1.90 NA NA 1.12 1.6L  NA NA
1.ko 2.20 NA ~ HA ‘ 1.4h9 1.85 WA NA
1.86 2.k 2,86 - 2.65 1,86 1.99 EA NA
2.23 2.65 3.10 2.88 . 2.23 2.1h  HNa NA
2.61 2.83° 3.30 3.06 2,61 2.29  2.98 2.6k
2.98 2,98 3.48 3.23 2,98 2.47  3.07 2.76
3,35 3.12 3.69  3.L0 ©3.35 2.53 3.2 2.8
3.72 3.27  3.90 3.59 3.72  2.62 3.39 3.00
~ b7 3.51  h.200 3.80 4. LT 2.80 3.66 3.23
C5.21 3.69 k4,55 L.,12 - 5,21 2.98 3.87 3.43
5.96 3.87 4,76 h.31 5.96 3.07  b4.11  3.59
. 6.67 3.99  NA NA 6.67 3.18 h.e6  3.7°
- T.hk L,11 NA NA 7.0 2.87  L.37 0 3.82
- 8.93 ho97  NA NA .93 5. hs o WG hlo3
1042 h.s2 HA NA 10,42 3.60  NA CHA

hh



TABLE 6. ~ Concluded.

in .67 A A

Nozzle 2.0, M_ = 2.0 Nozzle 2.0, M_o=2.0
Run 38 Corz 1166 Run &3 Corr 1210
SEM & Orbiter h.nglne Operatlng SREM Engine Operating
SRM DATAH ~ SEM DATA
(Pc/Pt)set = 18 (Pc/_pt)cal =2l o (P » t)se‘L 127 (Pc/Ptr)cal = b9
(pU)j = 9.8154x10° (pU), = 5.9372x10° (pU)-j = 1.2663x10" (oU),_ = 8.4269x10°
(oU)j/(pU)m: 16.5 . (oU)j/(pU)m = 13.9
x/re J_"u/re rllre ?"/1"e x/re ru/re rl/re T"/re
<37 1.34%  NA NA .37 1.31  EA NA
cTh 1.64  na NA .Th 1.61 Na NA
1.12 1.93 HNA KA 1.12 1.87 WA NA
1,49 2.20 2.62 2.41 1,49 2.11  NA NA
1.86 2.50  2.83 2,67 1.86 2.35 KA NA
2.23 2.7 3,10 2,92 2.23 2.53  3.04 2.78
2.61 2,98  3.33  3.16 2,61 2.7h  3.27  3.00.
2.98 3.12  3.51 3.31 2.98 2.92  3.48 3.20
3.3 3.27 3.72  3.50 3.35 3.07 2.66 3.37
3.72 3.4k2  3.90 3.66 3.72 3.27  3.84 3,85
L. h7 3.69 L,26 3,98 L.yt 3,58 4,14 3.8)
5.21 3.90 L.55 L,23 5.21 . 3.87  L.bh7 W17
5.96 L.o5 b,82 " L.hh 5.96 W11 L7302
6.67 L.20 . 5.09 L.65 6.67 Wo3T 0 4.9h L4668
T.hh 4.32  5.36 4.84 7.k L.ss 5,15 L.8s
8.93 k.55 NA NA 8.92 L.82  HNa. A
.10 10.h2 L.oh A WA



TABLE 7 - NOZZLE TEST CONDITIONS

ORBITER! SEMZ

- . Degign Design
Run Corr. | M, Hnozzle_ (pU)%pU)m_ Pcset P(V Pcy P<7 P/ P(y P(7 17 ’
- N N N Py P, P, P
2 510 | 1.6 1.6 12.1 NOH. 151.4 | 147.7 - 148.1 | 118.0 | 147.6 | 154.2 1 155.9
3 598 12.41 NOM. 110.4 | 107.8 | 108.5 | 118.0 150.6 | 156.6 | 155.9
9 739 9.67 | A/A*=12 120.5 | 117.8. | 118.0 | 118.0 | 86.9 30.67 | 91.03

12 781" — NOM. ORB Only 113.5 | 1i1.0 | 111.1 | 118.0 | -- — -
13 798 12.53 NOM. SRM Only — - - — 153.8 | 159.8 | 155.9
14 812 3 \ 13.92 1.3 P, NOM, - 149.4 | 146.0 | 146.3 153.4 { 198.1 | 206.4 | 202.7
32 | 1090 | 2.0 2.0 14.50 NOM. 98.37 | 95.33.1 97.16 | 101.2 | 158.0 | 164.8 | 165.6
37 | 1156 10.53 AJA*=12 103.6 | 100.9 | 102.9 | 101.2 | 80.19 | 83.28 | 84.66
38 | 1166 16.09 1.3 p, 131.8 | 173.2 | 130.7 . | 131.6 203.3 | 2111 | 215.3

42| 1200 NA NOM. ORB Oaly 96.46 | 93.80 | 95.31 | 101.2 | -- — —
43 | 1210 |, 13.83 . NOM. SRM Only - -- - - 143.0 | 143.8 | 165.4
a6 | 1225 | 2.2 16,31 NOM. _ 170.1 | 165.6 | 167.2 | 169.5 | 176.6 | 188.4 | 185.8
45 | 1242 | 2.0 14.43 NOM. SRM Only - — - - 158.4 | 165.5 | 165.4
47 | 1269 | 2.2 U 16.51 NOM. 162.2 | 158.1 | 160.4 | 169.5 | 182.7 | 190.2 | 185.8"

1 Pey,2,3 = Pcl’z,s-"rgnnel Output/0.931
2 PC4,5 = Pcz,,_r, Tunnel Output/).SSS (Continued)_
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TABLE 7 - NOZZLE TEST CONDITIONS (Concluded)

: _ - ORBITER! SRM? ,
] _ . ) ‘ _ o Design . J Design
Run ! Corr.| M. M oozzle (OU)j/DU)W - Pegar Feq Pey Pes Pe Pey Peg P/
: th Ptm P o« Ptm Ptm Ptm P =
78 | 1666 | 1.6 3.0 14,89 NOM. SRM Only | == — - -- 213.6 | 221.1 | 228.2
79 | 1676 16.03 1.2 P,, SRM Only | —- -~ — | - 253.8 | 262.4 | 273.8
80 | 1686 | 1367 .8 P., SRM Only | -- — ] - - 175.5 | 182.0 | 182.5
75 1642 ‘ 0.9 12.20 1.1 P., SRM Only - - - - 160.3 165.1 187 2
69 | 1587 | 10.17 SRM Only - - -— -— 109.1 | 112.8
72 | 1612 ! 10.76 SRM Only - _— — - 170.1 - 124.1 _—
. : .
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TABLE B.

e 4RC 97 -¢76

DATE =

- DATA SET/RUN NUMBER COLLATION SUMMARY | .
DATA SET seMD. IPARAMETERS/VALUED MO- MACH NUMBERS ( OR ALTERNATE INDEPENDENT VARIABLE ) |
IDENTIFIER CONF'GL}S:QO;WE al B évfe_ &_ é} (X! ﬁ?:is f.,é EZ“&Q_“@.Z l l . '
BI00L0Tas. seaiheatplotolololad |2 [3) [44
b2 1018 dd 13 134 |47
] 03 1410 skl 143 | 45
oy v |elB RNy
051 Nomzwge 1A10 logs 12 1 42
06 Nomews 1O 1 f OR B WAy 2 BF
01 Reppurt ool 0 ALL g 137 Bk
e ¢ 0|8 \ 9136 :
01 pele=r A0 [ | 38
10 Olg1Y 1 1] /5139
N enlealAlo]jo 0 |10 /6 | 48 |58 ’
2. 108 12149159
13 | _1alo dskm] b2/ |57
4 ¢ 10l8 et (20 | 5H.
5] sz VA 1O oegl 122 |56
I NomziaLiO | B 0k% 26 |55
JU  aEeAAlo pd 8l
voEL Y O1R1 S ¥ L (9150
eddaa Los gl v v a ol l.u:.1“;111““.1*—“1114.,.,11.““[“1 A 1;,,.”]4@
. o 5 o(@) § _4/4.9_?/00}; 259%;:;::;5 O IDVAR N ICVAR (2} NDV
SCHEDULES A [1?__) - & ° 26 o Zézﬁ;tfxwﬂt‘&'ﬂ‘ﬁ_ S ——




TABLE 8. - Continued.

TESTiARC 97-6/6 - DATA SET/RUN NUMBER COLLATION SUMMARY DATE:

DATA SET . R SCHD, pA‘RAMETEHS(V,%UE e\;)o. MACH NUMBERS ( OR ALTERNATE INDEPENDENT VARIABLE ) |
Rt - FGL;;%‘E‘%DA{WE a| 83l Sal &0 e AuKs Lolz,.ple, 2 ]
RBIOIUO TS, "lptiafhloliol o liolp] 126]52 )

20 . - Olg1/0l O] /0fre 27153
2l skmAkt=p ) A |0 1-10| O | /0 29| 44
22 | Alol Oljol ol 6
23 O1B 1 130 1 60
2.4 stnspie 15181 O] ¥ i 62 -*
! NOMIPEL o
25 sem alie} 5181 O O 10 33 4
26 WO AT 518 135 %
27 oNS._sem aig=64 10 7] ¢
s 28 | _oms | Vsl :
oLl 29 | _oms 0|8 \ ¢ Ny
| 34 NS ¥ 518 b 7
=7 oz,
31 £l z02 Jii _ISE 74
32 ﬂ):‘-/;:—o:)\’lé!i- AlO s
33 AEPALAL 78
5.‘:_1 %?P}o:,\ﬁé% Alo 79
3 c.- I‘-'- &
!f’ﬁ%ﬂ!go TS T ole (bl R
5y ' Ll SE ClB} © 2 5—6!2
H 7 13 19 25 n . 37 43 49 - 59 - 61 &7 75 76
x_iil-l_lll-J_k.'l_""_'l"llllllj.illilll‘.ljli]lllil‘illllIllllllll'lu.lu'l_‘LIlllnlleA
i COEFFICENTS iDvAaRr (1} tDVAR 12) N DV
a OR 8
SCHEDULES




TABLE 8. - Concluded.

TEST: JRC 97 — ¢/¢ ~ DATA SET/RUN NUMBER COLLATION SUMMARY DATE - . .
DATA S5ET . ‘ SCHO.JPARAMETERS/vaLyed) NO. § MACH NUMBERS | OR ALTERNATE INDEPENCNT VARIABLE ) k
IDENTIFIER CONFIGUR;:;;; a ﬁi __é:i’%.:{l' Qe Rgzs IAA Z,O 2,2 | |
FRT 501 oS No Prunel A [0] O Clolo 502153} | s4l4
B - S S o LA T 15031534 547
s24f | | Fsle £33 ]
5251 | 518 'BE 535
sit] | Rioljol ol 0 5/6 | 5YBIss8
/2l | O1Bl /o] o] jo 592 |549|559 _ . E
521 /1010 0 | o 5291544
522 Riojolpl o 5%/ z
Ll 523 f r CIlEBIO o] O 5301560| ¢
S2UOTL S, ONS wopusd 41 O1 O 2, S04
28— 1 _kslB | 505 ’
529 . | 018 | 504
530 ¢ v 51§ v.ir 1507
5361058 _%en Tk o | 58,
538 A Vo)) B 587 _
539 L _1Alolol o]0 588 .
54D v _1olgliwl oo 539 '
su] anmaiololol o 59/ | -
,1:...1...,.1...1_“,'....11_.1..1..l}:l1.”.1.-,1”1.....1;..”'1.“ e

COEFFICENTS N IDVAR {1) IDVAR {2} NDWV

o OR 8 s : i - . _.né
. - SRS !

SCHEDULES




T4

Notes:

1. Positive directions of force cofficients,
moment coefficients, and angles are .
indicated by arrow

2. For clority, origins of wind and smbiiityi
axes have been displcced from the center

of gravity

<] -

Figure 1. - Axis Systems.
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(2) OUDA Integrated vehicle

Figure 2. -"Model description,
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- DIMENSIONS |

N METERS

~B.L.0.2128

jnard|F

- N T _ _— o
\Q T = B.L.0.000

_‘é .

o 0._!'_1;82 10.2843
(_ + . _a 4 %ﬁtL.O.IS@BO_ J—L\ V{L.Q.24§3

—_—— W.L. 01352

0.6346 4 | ' L

F.S.0.73H1

(b) Orbiter

Figure 2. - Continued.
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DIMENSIONS IN METERS

i
T

L 8. L.000

- £ 8.0.09652

[ —B. L-,.(l).04923 ‘

F.5.0.3378
\< TRACE
N

@

w

w. L0930
F S.0.168¢C
T

RACE

- F.S.0.73i
Z TRACE

g\

W, L. G130

FS.0.579 FE S.0.73H
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. ES.07I30
ase= [ " L'Of2263 W.L.0.2413
— W.L.0.1930— ~0.0I8I0R |
— . N\wLoszs2
__ e
F S.0.1689 FS.0.3378 '

(c) Orbiter fuseiage

Figure 2. - Continued.
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DIMENSIONS IN METERS

. ORBITER

- o se3g

|

=——— 03957 —= 004308 |[=—
= ‘ 0.9207 -

o o | SRM MOUNTIN
| o - LOCATION

(da) EHOT

Figure 2. « Continued.
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DIMENSIONS IN METERS

QI

TOP

0.008077 | | |
. e TRIGHT SRM
20° 0.07529 - T2° g\ .
: | = > \oorses /C
s/

008788 = | - \60-06
< 0.7483—|,—=——=0.03764

{e) so0lid rocket motors, S1 .

Figure 2. = Continued.
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DIMENSIONS IN METERS

'ONE HALF BODY OF REVOLUTION
CREATED THROUGH USE OF NASA

633-018 AIRFOIL.

‘TYPICAL EACH CORNER.

=-0,01930

< 0.0497 | —=

> 001930

0.0057 33\“‘\

—&> La—O 009652

X, m
-0
0.0002763

0.0004140

0.0006883
0.001379
0.002758
0.004138
0.00551 4

- 0.008273
- 0.01103

0.01379
0.0/ 655
0.01930

Y, m
| O
0.000894 |
0.001082
0.001412

10.001979
- 0.002779S

0.00338|
0.003866
0.004602
0.005126
0.005479
0.005677 -
0.005733

L.E.RAD.=0.001 168

<—0,008652

i

(f) Vertical tail ACPS pods PV

Figure-2, - Continued.

to.01147



NOTE: ALL DIMENSIONS ARE MODEL SCALE IN METERS

I?—

0.2880

%2 0.06833

a \"
. oo

0.2304

S ——0.3048

(g) SR plumes

Fiéure 2. - Concluded.
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(a) Front view

Figure 3. - Installation of the 0.019-scale model launch configuration
_ of the Space Shuttle Vehicle with the 0LOA orbiter.
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Figure 3. - antinued.
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(c) Front view with M = 1.L nozzle design solid plume simulators

Figure 3. - Concluded.
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DATA MEASURED GASEQUS

.- FROM SCHLIEREN PHOTOGRAPHS . PLUME
U BOUNDARY
8r (pU)
RUN  (pU)p  NOZZLE K’
6 - —— 69(7) 1017 " Fu
———— 75 12.2 . . 3 e B
24 L _ 3
> oL - | - EXIT \?\
x 2 (a) M, 0.9 NOZZLES PLANE
= - — X ry+r
20 1 r [ 1 j - [ t
@ (PY)
_ (pU); |
W RUN  (pUlg - PYy
3 8 9(8) 9.67 _ RUN  {PU)eo
a ———— 2 2] | — 80  13.7
w | ——— 13 12.5 | ———— 78 149
-4 —--— 14 139 ——— 79 16.0
g 4 - | === -
I "M /
S | 5
2 (b) M, 1.6 NOZZLES — (c) M, 3.0 NOZZLES
| I 1 [ I 1 1 L1 [
0 2 4 6 8 10 0 2 4 6 8 10
LONGITUDINAL DISTANCE, X/Tg
Figure 4. - Average plume shape variations with the viscous mixing parameter (pU)j/(pU)m for various

8RM nozzle designs at M = 1.6,
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: GASEOUS
DATA MEASURED - - PLUME

'FROM SCHLIEREN PHOTOGRAPHS  BOUNDARY

NOZZLE K
e ! .ru
| o
. R
T . EXIT \L\___
(PU);  PLANE
S 6 RUN  (pU)g TR o Tuth
. Pl 7 -
_ 37 105 e
s ———— 32 145
———38" &l @ _—

H
1

93
I

— Mo
| |
e

AVERAGE PLUME BOUNDARY, r/rg

| { 1 | | | i | l { }
2 3 4 5 6 7 8 9 10
LONGITUDINAL DISTANCE, X/Tg

Figure 5. - Average SRM plume shape variations with the viscous mixing parameter (ﬁU)j/(pU)w for
M = 2,0 nozzle design at M = 2.0, : '

O

g
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AVERAGE PLUME BOUNDARY, 7/rs @ X/Te :

= 3,35
o o
1 ]

.“b s ey a i, s
I

G
—

NOZZLE DESIGN
MACH NUMBER
3.0

.—'—______..——-*""Fﬂ_-———’.

1.6

™
T

I

\ M, 1.6) SOLID PLUME
M, 1.4 /| BOUNDARIES

H b ] | | S } i

QO .
00

10 I 2 13 14 15 6 Y
VISCOUS MIXING PARAMETER, {poU)j /(pU)g

Figure 6. - Variation of +he average gaseous SEM plume shape with the viscous mixing parameter at a

given distence from the nozzle exit,
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CN

NORMAL FORCE COEFFICIENT,

DATA SET SYMBOL

CONF IGURATION DESCRIPTION

ELEVON

AJLRON  RUOCER  PLUMES

REFERENCE INFORMATION

{OBJS01 ) % AMES 97-615 [A2 01 TG S1 NO PLUMES 000 000 .GCO .00Q° SREF 3155.0000  SQALFT.
{OBs001 ) AMES Q7-616 [AZ O] T S1 PC/PT NOM.SRM A/A=8 .00 .080 .BC0 S.000 LREF 50.8000 FT.
(RBJOUT ] AMES 97-515 A2 01 T S1 SRM A/A=12,0RB NOM Hains) ,000 200 5.000 BREF 73.500C FY.
(RBJOO2] AMES 97-B18 1AZ 001 TO S1 PC/PT=1.3 NOMINAL . 000 Malse] 000 5.000 XMRP 85.4167 FT.
. YMR? Q200 FT.
. ZMRP 4.0000 FT.
SCALE glso
.40 :1 L LI L LI T 1T 17 F LI T TF T 1 1T T T T 1 T T T 1 7 1 T 1 1T LI T T LR B T8 7T T T [:
.35 T /J ]
.30 T 4 /53 ]
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= ]
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E & /)3//' ]
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- °3D —5’ Ll l_4l L i l—3l | |_2l AL l-— 1| 11 01 § I | 1.1 3 ) T T | I 4 1.1 1 1 1.t 1 1 1 3 U S 8! i 1 9' [ ] I1 | - !1 1
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CN

NORMAL FOGRCE CGEFFICIENT,

DATA SET SYHBIL CU\B’"!bUH-‘U JoN LeSUad. il Tl il i - -
20 MES 97-51 .Cao .00 Lﬁa .00 SREF  3155.0000 S3.FT
S8 0 mEE AR R e 8 B B IBE 25 g
Egg}ggg; ::Eg g? g g }ﬁz al 7@ 51 PC/PT=].3 NG%[VAL ‘GO0 .030 .50 5.cf0 fsis ss.gégg . ET.
ZMRP 4.0000 FT.
SEALE Bicd
040 :T" S S S A B e S U N T 10 L L B NS B LIt AL B T TT T T T T T T T T T R T T 5
.35 1 ]
0 E /ﬁ ]
RS S N == - = /@,{J?f 3
L] : / E
¥ A _ ]
.20¢ % ]
15§ 5595: ]
: 1 /%"’*‘ :
10§ ] ef/ 3
ot . /*ﬁ" ]
.05 T T y .
.00 ‘%%?52 ‘ .
| - :
- ! //4‘_ f -
-.05 T . //{iggﬁi*’ :
-.10 £ ;r’/7' ]
-5 F—— ;&¢¢fbf§;f .
bt L A ] ]
-.20 T & :;/’ ]
--30 '--I [ — At 1 —31 L1 |—21 il |—11J_ Ll D| L l 1 1| L . 2[ LI I L.kt 2 4! 1.1 1 5! P L 1 I81 T 1.1 '71 111 8[ 1] i 8l 11 1ld L1 ‘1 1
ANGLE OF ATTACK. ALPHA, DEGREES
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CAF

FOREBODY AXIAL FORCE COEFFICIENT,

FT.

DATA SET SYMBOL  CONFIGCURATION CESCRIPTION ELEVON  A[LRCN . RUDDER PLUMES REFERENCE INFORMATICN
(C34301) % AMES 97-816 A2 Ol TO S1 NG PLUMES .00% 000 000 000 SREF 3iS5.0000  SO.
(08Ja0l ) AMES 97-B16 1A2 O TO S| PC/PT NOM.SRM A/ZA=D .0C0 .00 .0aa 5.000 LREF 50.8000 FT.
{ RBJCOT7 ) AMES 97-B16 [A2 GI T0 S1 SRM A/A=12,0RB NOM .00 000 L,GO3 - S.000 BREF 73,5000 FT.
[R2J003) AMES 97-615 1AZ 01 TO Sl PC/PT=1.3 NOMINAL .QC0 000 Raaia $.000 XMRP 85,4167 FT.
. : YMRP L0000 FT.
ZMRP 4. 0000 FT.
SCALE .0igl
. 185 -i T 1 1 = LRI LI TT 11 L TT LT ) l Ts reit - it 0 T 117V LI 3K T 1T 11 T 11T LB L T 1 17T Lk i L .
.180 1 3“%1, .
175 “\\\ﬁ .
E €5 a\\J 2
170 1] “3““13;\\\ :
165 1 \i\**‘* 2 :
-t o N | R\\\ ]
160 P> ; ﬁ\\\< :
b B \EL\C ' \c\ b ]
150 + R e~ ' e~ ]
115 R R s e s
| - \ T N> ]
- 140 P = N k-f‘-\\
' r ——a B =
135 T ‘\\\\ﬂ ]
L \\ ]
.130 =] .
: \\ .
125 T =
. 120 -5] - I-4! 1.2 1- L1 ]—2l l- 1! [ I | OI 1Ll 1[ A, 1411 | I . | 1 1 . 1 5[ >4 L j I e '7I | B I ] 1.t 1 91. 1L llol Lk Jl 1
' ANGLE OF ATTACK. ALPHA, DEGREES
FIG 7 EFFECT OF PLUME SIZE ON LONGITUDINAL CHARACTERISTICS .
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CAF

FOREBODY AXIAL FORCE COEFFICIENT,

DATA SET SYMBOL  CONFIGURATION DESCRIPTION ELEVON AILRON RUDDER  PLUMES REFERENCE INFORMATION
{08J551 ) AMES 97-G16 1AZ Oi 10 51 NO PLUMES . .000 090 .oea 00O SREF 31S5.0000 SO
(084051 AMTS S7-816 iA2 Oi 70 51 PC/PT NGM.SRM AfA=8 000 .600 000  S.000 LREF S0.B00G  F1
{ RBIO0T7) % AVES §7-615 1A2 i TO Si SRM A/A=12.0RS NOM .000 .40o 00G  5.000 . BREF 73.5000 FT.
{RBJOOD} AVES S7-B16 [AZ 0f TO 1 PC/PT=1.3 NOMINAL 000 500 830 5.000  XMRP £5.4167 FI
YMRP occ0 FT
: ZivRR 4.0002 FT
SEALE .01e9
.185 —I:I T 7 | T 1T 1T 1T T 0 {1 7 LA T 1T 1T 3 T 1 1T T T 17 LIS T 7 11 T 1 7 1 T T T 1 T 1 1 T l.f L T 1T P 7 T §+ &+ 1 T 5 1 [‘1
.180 | -
175 F N -
170 T \..\ ]
: o, 5
.165 . =
T F Tod N
160 T RN WSS ]
- I \K \\ -
155 0] e
150 EX OO \O\\\ ]
145 T i ——] .
- F ﬁj\m\ R ]
.140 T S~y - .
C 3o - z
- k\ -
135 T \% ]
130 T S , .
LA25 T AN
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120 BT 01 2 3 4 5 6 1
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FIG 7 EFFECT OF PLUME SIZE ON LONGITUDINAL CHARACTERISTICS
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CLM

PITCHING MOMENT COEFFICIENT.,

DATA SET SYMBOL CGNF!GURAT‘UN CESCRIPTION . . ELEVUN AILRON RUDDER  PLUMES - REFERENCE mm;zmnc\:
[02J501) % AMES S7-8156 1A2 01 TO S1 NQ PLUMES ,000 000 Relsol 000 SREF 3195.0000 SO FT

(0230011 AMES §7-516 1A2 01 TO Sl PLC/PT NOM,SRM A/A'-S : .DCO .CDD .COO 5,000 LREF 50.8000 FT.

(RBJCO7 ) AMZE 97-B16 [A2 Ol TQO Si1 SRM As/A=12,0RB NOM ©. 0D L.Co0 000 5.000 BREF 73.9000 FT.

[ RBJO09) AMES 97-B168 1AZ QI TO Si PC/PT=1.3 NOMINAL .0C0 .CO0 Raaal 5.000 XMRP BG.4167 FT.

- L YFRP 0000 FT.

ZMRP 4.0000 FT.

SCALE L0120
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OATA SET SYMECL.  CONFIGURATION DESCRIPTION SLEVON  AllruN  mulonid rliricd [ 0 L (SN RPN A N R A R ]

CLM

PITCHING MOMENT COEFFICIENT,

(0345013 AMES 97-B16 1A2 01 TO S1 ND PLUMES oo 000 000 000 SREF ILTS.0000 SQFT.

(024001 ) AMES 97-G16 1A2 B1 T0 51 PC/PT WNOM.SRM ASA=B 00 000 Q00 5.000 LREF S0.800C  FT.

[RIJOC7 ) AMES 97-B16 [AZ Q1 TO S1 SRM A/A=12,0RB NOM 000 Q20 000 5.000 BREF 73.8000 FT.
{RBJOC9] AMES 27-S16 [AZ Ol TG S1 PC/PT=i.3 MOMINAL ,800 L00 0G0 S.000  XMRP g85.4167 FT.
YMRP L0000 FT.

' ZMiRP 4.0000 FT.

SCALE .also

- 10 SRR L) T 171 T 71 7 1 LIRERER] | R T 1 1 i‘ T 1 1 ¥ L L] T 1 1 1 T 0 1 0 T 7 &0 T 1 [ ¥ L L UL T F 7T LA
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'05 p- -t

c X :

04 t gy _ :

= [ - e :

02 " e : ! o] pd ]
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CN

NORMAL FORCE COEFFICIENT,

CATA SET SYMBOL  CONFIGURATION DESCRIPTION ﬁLEVON AILRON RUDDER  PLUMES REFERENCE [NFORMATION

(043011 AMES 97-B15 1AZ C1 TO S1 ND PLUMES T .000 000 .C00 QU0 SREF 3i55.0000 SU.FT.
(020312 AMES. 97-516 1A2 D1 TQ S1 PC/PT NOMiSRM A/A=8 000 Nealnl Q30 5.000 LREF SC.B000  FT.
[ RBJOO7 ) . AMES 97-516 [A2 01 'TO S! SRM A/A=12.CRB NOM X .000 .000 .C00 S5.000 BREF 73.5000 FT.
(RBs022) AMES 97-Bi6 (A2 Ol TO S1 PC/PT=},3 NOMINAL 0G0 Rals BN S 0 ) S.000 XMRP 85.41687 FT.
. YMRP .L0o0a FT.
IMRP 4.0000 FT.
. SCALE .Giag
-40 AL =TT T T T T T 7 T T T TTT T T T T 7T T A 7T LI LA R R
L ' -
.35 t /J & ]
; ) / ﬂ
-30 l: . / / 1
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r : . .
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CN

NORMAL FORCE COEFFICIENT.

DATA SET SYMBOL CONE IGURATION DESCRIFIION ELYuiy  avlbwredy bdenais s LW o2

(0eJ301 ) AMES 97-B18 1AZ 0} TO S1 NQ PLUMES Nea) .GCO GO0 000 SREF 3155.0000
(534001 ) AMES §7-B16 1AZ ©] TQ Si PC/PT NGM.SRM A/A=8 000 Q00 0e0 S.00D  LREF 30.8000
( RBJ007 3 AMES §7-618 [A2 ©1 TQ S1 SRM AsA=[2.0R3 NOM Nelo) Q00 .Coo 5.000 BREF 73.3000
(R3O0 ] AMES 97-618 [AZ 01 TQ S1 PC/PT=[.3 NOMINAL 000 .00 .COD 5.000. X?"-’gg 88.4.:1]%'01
Y MEF Re
' ZMRP 4.GC0
SCALE .0i90
-40_ilil1lill1lili.lll1ilT —r—-r-rrrfer-r oo T | s v
335 T

1

1 | / /

pv il e Yy g

Fay
25 ’
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| S S T O |
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poANT
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FIG 7 EFFECT OF PLUME SIZE ON LONGITUDINAL CHARACTERISTICS
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RUDBER  PLUMES REFERENCE INFORMATION

DATA SET SYMBOL  CONFIGURATION DESCRIPTION ELEVON  ALLRON

{C2J201 ) AMES 97-616 [A2 O1 70 S1 NO PLUMES : Nein s .00Q .CCo 000 SREF 3155.0000  SG.FT.

(D3T3 ANES 97-B16 1AZ Ol 1O Sl PC/PT NOM,SRM A/A=B .CCQ 000 .CCQ 5.000 LREF $0.8000 FT.

(R2C0O7 ) AMES 97-616 A2 O1 TO St SRM A/A=]2.0RB NGM Q0D 000 .0C3 5.002 BREF 73,9000 FT.

{RBJO0 ) AMES S7-516 [AZ D1 TQ S1 PC/PT=1.3 NOMINAL 000 000 .Goo 5.000 XMRP 85.4167 FT.

. YMRP LOcoo FT.

ZMRP 4.0000 FT.
SCALE .01€d

022 T e e T T T T T T T T T L
.020
.018
016
.014
012
.010 - - — ‘ _ i:::z;ﬁ_,,w—wﬂuﬂf
.008
.006
.004
.002
.000
-.002
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| N |
%

N\
I
|
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e

-.004
-.008
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-.014 gty 3 4 s e 788 0 11
ANGLE OF ATTACK, ALPHA, DEGREES

FIG 7 EFFECT OF PLUME SIZE ON LGNGITUDINAL CHARACTERISTICS
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cweM

REFERENCE INFORMATION

WING BENDING MOMENT COEFFICIENT,

DATA SET SYMBOL  CONFIGURATION DESCRIPTION ELEVON AILRON RUDDER  PLUMES
(024301 AMES 87-616 1A2 Qi TO SI ND PLUMES - .0oo .DCo 030 003 SREF 3155.0000 SG.FT.
(C8J0C1 ) AMES S7-B16 1A2 01 T0 S1 PC/PT NCM.SRM A/A~B 020 000 .00 5,000 LREF 50,8000 FT,
{R=2.C007 ) AMES 97-B]6 1A2 01 TO S] SRM A/A=]2.0RB NOM ..020 .000 .00 5.000 BREF 73.3000  FT.
{RZC23) AMES ST7-R16 1A2 01 TO S! PC/PT=1.,3 NOMINAL 000 .0G0 .0C0 5.000 XMRRP 856.4157 FT.
YMRP 0000 FT.
ZMRP 4.0000 FT.
SCALE . 0180
.022 TTTT T T T T 17 T 717 T T T T T T T T T7° T T T 7 7T T L T T T T T T T T T T T ]
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C -
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016 T P
C P 3
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3 D . _,.-//A :
- 008 b L e -
C 3
006 T .
004 T .
- —t
002 T 3
000 ¢ ]
-.002 ¢ ]
L i
-.004 1 u
-.006 T ]
-.008 3
-.010 T .
-— O 1 4 F I | | - ] 1 kI 4 j ] 141 1 i 11t 1 § I | . J Al | I Lt L 1kt Al Lot 1.4 1 ) 1 b d J_ it A1t N
* -3 -4 e T 0 1 2 3 4 ] 3] 7 8 3 10 1

ANGLE OF ATTACK. ALPHA, DEGREES

FIG 7 EFFECT OF PLUME SIZE ON LONGITUDINAL CHARACTERISTICS
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XCP/L

CENTER OF PRESSURE,

CONF IGURATION DESCRIPTION

DATA SET SYMBOL ELEVON AILRGN RUDDER  PLUMES REFERENCE [NFOSMATION
{B24501) AMZS 97-B16 (A2 B TO S1 NO PLUMES .COQ .CO0 .0C0 000 SREF 3155.0000 SQ.
[B3J0311] AM:.S g7-516 1AZ Gl T0 S1 PC/PT NOM.SRM AsA=8 Q00 .QCT G50 5.000 LREF 55,8000 FT.
(824007 ) AMES 87-516 [AZ 01 70 Sl SRM A/A=]2,0RB NOM .C00 000 020 5.000 EREF 73.5000 F7
{E2J003) . AMES 97-815 1A2 01 TO S1 PC/PT~1.2 NOMINAL G0 LOo2 000 S.000  XMRP EB.4167  FI
- YMRP Resas FT
ZMRP 4.000c  FT
o SCALE .0is0
.815 ;:‘ 1 T 7 LI S ] T T 1 T LD T T 1 T T T T T T 1 1T 1 T T T
- L i i
- T 3
o - ‘“_“‘N‘__k . s,
600 £ ]
.595 £ .
u ]
L -
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: o { .
082 T .
o :
580 T .
o —> E
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570 T .
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.560 T .
[] 555 b= :
550 = — s .
EE‘—‘-——-‘ \ 7
5 45 ﬂ""“_.____ : . .
" : T : .
.540 - e :
: — T
a "‘-‘HM . 7
535 t & ]
9301756 1865 1.70 1.75 80 1.85 1.80 1.85 2.00 2.05 2.10 2.15 2. 20

MACH. NUMBER
FIG 7 EFFECT OF PLUME SIZE N LONGITUDINAL CHARACTERISTICS
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DATA SET SYMECL

CABORB

(CBJSOL ) % AMES 97-B16 {A2 O! TO SI NO PLUMES ._ . LODg .IjDO 000 000 SREF 315%,0000 S, FT.
({CBJQOL ) AMES 97-516-1A2 O1 70O 51 PC/PT NGM SEM AFA=TS ,0C0 Nala's] 000 5.000 LREF S0.8000 FT.
{CBJCO7 2 AMES 97-515 1A2 Q170 St SRM ASA=12, 038 NOM Nsloie ,C00. 000. 5.000 BREF 73.5C000 FT.
(CBJ003] AMES 97-616 .1A2 01 10 51 PL/PT=1.3 NOMINAL Neleis! 000 Nola'ed 5.000 XMRP u85.415’?’ FT
YMRP Rein:elel FT.
ZMRP 4 ,0500 FT
SCALE 0180
..OIB'F_‘JTY [7 T T 1 1 + T ] T T 1 T F 1 T 7 T 1 1 1 L T i
~{- -
.008 T
L4
.000 == ‘ m—— >
FATS e e
-h‘_.-"_‘_. =
6.008 2 1 L L 2, Il i 1 L1 1 L 1 i 1 L H i k. 1, 1 | i L uy ‘-_J‘-ﬂl_ L L 1 1 1 I 1 I i 1 1 1 L{-'\Jt 3
1 Eo— 1851770 1.75 1.80 1.85 1.80 1.35 2.00. 2.05 210 2.15 2.20
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.040 T L] T T T T T ¥ 1 T 1 T 1] i T ki T T T T 1] T T T ¥ L} T [ T T 1§ T
— A
2 0
O ~.000 SEm——s———— 1
R | o
‘_ 020 1 1 1 i L 3 il 1 !1" H 1 !.| | | L 1 L 1 1 L S | | -1 1 —:E' 1. 14 1 L1 1 1 I3 1 Ll L lull
.020, 'gg— 1765 1770 1.75 1.80 1.85 1,90 1.85 2.00 .2.05 2.10 2.15 2.20
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O T T ¥ T T T I. T T T ll' ] 44 k) T L] T T T T T
.008 == 5
b &
@ B—]
R
.000 s
Y. R
I— |
N 1 1 1 L 1 L i L 1 1 L 1 1 L L X i 1 1 1 1 1 L 1—_]—-: 1 i r e lre]‘_ 1 T T 4 L F 1 s 1.
-.004, "5~ 165 1.70 1.75 1.80 1.85 1.90 1.95 2.00 2.0 ST 5 15°9.20
MACH

Lt LAY Lo Lloe 3 DI

FIG 7 EFFECT OF PLUME SIZE ON LONGITUDINAL CHARACTERISTICS”
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CY

SI0E FORCE COEFFICIENT.

DATA SET SYMB2L  CONFIGURATION DESCRIPTION ELEVON AILRON RUDDER FLUMES REFERENCE [NFCRMATICN
{22502 g AMES 97-B16 A2 B1 TO S1 NO PLUMES . Qoo 000 Recs 000 |, SREF 3155.0000  SOLFT
{=30002) 1 AMES 37-BI6 [AZ 01 TQ S1 PC/PT NGM.SRM A/ZA=9 Reinis) LC0 Neivis} 5.000 LREF 20.8000 FT.
[ R2JC23 ] AMES 87-516 TA2 U] TO S1 SRM AsA=12.0RB NOM .C00 000 Naulo) S.000 EREF 73.5C00 FT.
{R24010) AMES 97-Bi6 1A2 01 TO Si PC/PT=1.3 NOMINAL 002 00 020 5.000 XMRP BG.4 1567 FT.
YMRP .oC02 FT.
ZMRP 4 .0000 FT.
STALE .01€a
-20-_illl T T 71 T ™ 1 T T T T T LA S | ™ T 11 T T T T Illl—
L ON :
A5 T \\\\\ i
.10 éN\\
: \\3\ . :
-05 R %\— o
I L\‘“\ ]
-08 | :'-
-.05 |
.-.-10 L
-.15 1
-.20 T
—-25“5_!!![—4!!];3![!1‘.‘!l!l-:rlll |III‘1!l!2|IL|3|I114!|II L |1§%_‘é5]
SIDESLIP ANGLE., BETA, DEGREES
FI6 § EFFECT OF PLUME SIZE ON LATERAL CHARACTERISTICS, ALPHA=0.0
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Cy

SIDE FORCE COEFFICIENT,

DATA SET SYMECOL CONF IGURATIGN CESCRIPTION ELEVON  AILRON RUCDER PLUMES REFERENCE INFCORMATION

(C3J302) AMES 97-616 JAZ2 Ol TO Si NO PLUMES .0G0 .020 000 LAUO  EREF 2155.0000 SOL.FT.
(H24C221] AMES 97-616 JAZ2 QI 70 S1 PC/PT NOM,SRM A/A=B Noles) .CC0 .C00 5.000 LREF 50,8000 FT.
{R2J0C8 ] AMES 97-Bl6 JAZ QI TO Si S”RM A/A=12.CRB NOM 000 .00 .CC0 5.000 BREF 73,5000 FT.,
[R240101 AMES 97-616 1A2 Ol TO 51 PC/PT=1.3 NOMINAL Releis) .000 Rese) S5.000 XMRP £5.41687 FT.
. , : YMRP Relsioisl FT.
ZMRP 4.00C0  FT.
. SCALE L0130
.20 LAREE Don Sy S I S S B SN R R SN SN S S S S pan ik Subi EEMRY NN U SRS B N N A S St MR B B SN N B B Tt T T T T T { T I
.13
10
: . \ 4
905 P \w
- w T
| A\\\. d

/

I O WO |

T T T T

-.05 _ ‘ ‘ . §§§§§g%§b\
-.10 T | . w§£§§
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-.13 : ‘ : \%
-,20 3 : \:
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FIG 8 EFFECT OF PLUME SIZE ON LATERAL CHARACTERISTICS. ALPHA=0.C
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CYN

YAYING MOMENT COEFFICIENT,

DATA SET SYMBOL CONFIGURATICN DESCRIPTICN . ELEVON  AILRON RtJDIjER PLUMES REFERENCE [NFORMATION

(BGDY AXIS)

[ OBJS02) AMES 97-615 [AZ2 01 TO S1 NO PLUMES .oon Q00 .000 000 SREF 3155.0000  S0.FT.
{HEJO02) AMES 97-6i6 A2 O] TQ S] PC/PT NOM.SRM AZA=Q QG0 © L0000 L0000 5.000 LREF S0.8000 FT.
(R3J0C3 ) AMES S7-6i8 ]AZ2 Q! TQ S! SRM A/A=|2.CRB NOM 000 .00g .C0o0 3.000° BREF 73.3000  FT.
(R2JQIC) AMES 97-B18 JAZ Qf TO St PC/PT=1.3 NOMINAL Heds) 000 0G0 5.000 XMRP B5.42167 FT.
CYMRP L0000 FT.
ZMRP 4.0000 FT.
SCALE L0120
: . 09 ._ Tosp=—rer T Ty =TT T | A | B S | S LI T | T T T 1T | S T T T
: 5
. 08 L / _]
- 07 - ///
. _# %
- 08 - 7 / -
.05 T /Fﬁ,f/’// .
= -H - ‘ -
0s | 2 .
(] - // -
C : -
.03 T ‘
.02 T ’
- 1
01 T
-.00 T

/ a

m||g|1|jl [ . | OO IO JN e N N N | | T T O |

-.03 T ////,»-/////v
-.04 T e /;jz?
—005 : /
E L L !O/ 1 i 1 ‘l 1 1 ] l- l‘ 1 i L 1 1 1 1 ] L -! L1 1 ‘) . L3 L I ] L i 1 1 L 1 1 L ] Il A A,
-.06_ -4 -3 2 - 0 1 ; 3 - 5

SIDESLIP ANGLE. BETA. DEGREES

FIG 8 EFFECT OF PLUME SIZE ON LATERAL CHARACTERISTICS, ALPHA=0.0
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(300Y AXIS)

CYN

YAWING MOMENT COEFFICIENT,

DATA SET SYMBOL

(0BJS02 )
{=3J002)
{ REJD02 )
{RBJOIO]

.03
lDS

07
.06

.03

-.00
.01
-.02
-.03
-.04
-.05

"..08_

(BIMACH

CONF IGURATION DESCRIPTION ELEVON AILRCN RUDDER PLUMES FRFERLMNLE  INe UnMAa PN
AMES S7-B16 [AZ Ol TO S1 NJ PLUMES 000 Melns) juinly] L0o0  SREF 3155.0000 S0.FT.
CAMES 97-516 A2 @i TO S1 PC/PT NOM.SRM A/A=G .0og L£00 000 $.000 LREF 50.8200 F7.
AMES 97-B16 IAZ 01 TG S1 SRM ArA=12.0R3 NOM 000 | 000 000 S,000 BREF 73.5000 FT.
AMES 97-816 [AZ QI TQ S1 PC/PT=].,3 NOMINAL 000 .000 008 $S.000  XMRP 86,4187  FT.
YMRP L0000 FT.
IMRP 4.0000 FT.
SCALE L0198 .
Ll T T T T T i T ] H ] T T T 1 ’ L 1 1 T L] [ T 1 1 1 L3 T T ¥ 1 T L3 . T T 1 ] T 1 1] 1”
£
//:
/ L 7
; // H
o

|

NN

T

\

N

i

.

I IO I kS it s A R 2 R A I I A N

ol

[} 1 i L

] i 2 bl

j R N S DR JR N S A |
.

L L] J. L

b ] H

X L ] 1 1

oﬁl!lllill [V U S0 OO0 T I O N O T 0 I . O N Y 6 P i1y db1eg
x

=

-

_4

-3 =

3

SIDESLIP ANGLE., BETA. DEGREES

FIG 8 EFFECT OF PLUME SIZE ON LATERAL CHARACTERISTICS. ALPHA=(0.0
= 1.98

4
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CATA SET SYMBOL  CONFIGURATION DESCRIPTION ELEVON AILRON RUDDER PLUMES REFERENCE TNFORMATICN
[ 0245023 AMES 97-616 [A2 01 TQ S1 NG PLUMES ' LCC0 .CC0 D30 .LOO  SREF 3155.0000 SO.FT.
[H3C02Z) AMES 97-515 [AZ Ol 7O 31 PC/PT NOM.SRM AZA=8 .DC0 D09 000 5,000 LREF S0.8C00 FT.
[R2,0C2 ) . AMSS §7-818 [AZ 01 TQ S1 SRM AsA=12.CR3 NOM 000 030 00 5,000 BREF 73,3008 FT.
{R2BJCID] AMES 97-5158 1AZ Ol TD S1 PC/PT=1.3 NOMINAL Rale's) 0G0 .Qao 5.000 XMRP E5.4157 FT.
YMRP eaco FT.
MR 4.0000 FT.
SCALE 0120
05 E T T 1 T T T v 1 T 1 T T 1 L 1 L T 1 T ’ H 1 L) T T T T 1 T T T T T A T 1 L] T 1 i T T T T J
,,,,, 04 T G} \\\\a\ ]
C & ™ ]

(BODY AXIS)
5 o
N W
4
r’é//

CBL
S
)
b
I

[ W I |

o0 F— a8 —
.ot A NﬁﬁQQ?EESS333%
02 . I fEESESS;\\\k

-.04 ] : ' \\\\\ng:\\\\\
AN

LB LI

1 1.t

3

to1 11

T F F

£ 18

Frrry

1 L

T T FT

ROLLING MGMENT COEFFICIENT.
}
o
&

-.05 T N ~

C \§Q§5]
-.06 T s <
_.07-5 y | l-4 | I T | La L .: 1 1‘_2 Ll 3.1 I N | U PN W S | I T 2 | ] L3 11X 1 1 | 11 & P U 8

SIDESLIP ANGLE. BETA, DEGREES

FI6 8 EFFECT OF PLUME SIZE ON LATFRAL CHARACTERISTICS, ALPHA=Q.0
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CBL

DATA SET SYMBOL  CONFIGURATION DESCRIPTICN ELEVON AILRON RUODER  PLUMES REFERENCE INFORMATION

(BCDY AXIS)

({CBJS02) AMES 97-6G18 [A2 Gl TC S1 N0 PLUMES .0e0 000 .C00 000 SREF 3155.00C0 SQ.FT.
{ #24002) AMES 97-G18 [A2 01 TQ S1 PC/PT NGMiSRM A/A=B 000 000 Q23 5,000 LREF 50,8000 FT.
{RIJCC2) AMES S7-5i5 [AZ U1 TO Si SAM A/A=12.0R3 NOM 000 D20 000 5,000 BREF 73,5000 FT.
(R2W210) AMES 97-616 [AZ 0! TO S1 PC/PT=1.3 NIMINAL Nunia) Ruion; .000 5,000 XMRP B86.4157 FT.
: : S YMRF L0r FT.
ZMREP 4.C000 FT.
SCALE Lied
-05 T ¥ ] El T T T LD T T T T L 1 T T T 1 T T i 3 b T 7 T 1 1 T T T T 1 T T 1 1] 1 T T ¥ T H T
.04 T ]
003 - .
l02 - -
Ol T ]
.00

27|
>

4
4

/
U
[/
/1.

~-.01 ' N =

"
4. L.k

rrr

/
/

ROLLING MOBMENT COEFFICIENT,

—.DS L %

: j
-.06 T !
......07-5 | S -1 '-_4 ] :-3 1 [ 1-2 [ T r_L 1 -] U 1 | I | | F I | (] 2 1 Lo b 3 1 1 4 1 ) P _I‘ 1t t 1 8

SIDESLIP ANGLE, BETA. DEGREES

FIG 8 EFFECT OF PLUHE SIZE ON LATERAL CHARF\CTERTSTICS‘; ALPHA=0.0
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PITCHING MOMENT COEFFICIENT, CLM

REFERENCE INFORMATION

DATA SET SYMBEOL  CONFIGURATION DESCRIPTION ELEVON  AILRON RUDDER PLUMES
({DBJ3022 g AMZS 97-B16 1A2 01 TO S1 NO PLUMES 000 .00Q 020 000  SREF 3155.0000 SOQ.FT
[ H3J002) AMES 97-B18 1A2 O TO S1 PC/PT NOM.SRM A/A=3 000 Nsias] .00 5.000 LREF 30.8000  FT.
{RBJCO3) AMES 97-B16 1AZ 01 TO S1.SRM A/A=12,0RB NOM .L00 000 .CCO S.000 EREF 73.2000  FT,
. LREJ21Q] AMES S7-616 1AZ Ol TO Si PC/PTe!,3 NOMINAL - 020 .00 .000 5.C00  XMRP 85.4167 F7T
YMRP .00CQ FT
IVRP 4.0000  FT
SCALE 0180
.070 F T T T T T T 7T LA S LA i B T T T T T T T T T T -_I‘-—I-—I-'-ro. LI S B T T T ]
F o9 OOl | _o—0 .
— —or- ~G
080 F—— :
.050 £ :
.040 £ :
o o : . .
. ﬂ"‘*-<>____{> . v : f
- i T —— -
.030 § 0 m—G
.020 < ‘ .
.010 £ . _EJ.
-.000 § . :
-.010 £ i
-.020 f 3
- -030_5 - R _3 _2 . — y 1 1 4 - Il 5 I T | 8
SIDESLIP ANGLE. BETA., DEGREES
FIG 8 EFFECT OF PLUME SIZE ON LATERAL CHARACTERISTICS. ALPHA=Q.Q
= 1.60 ' PAGE 19
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CLM

PITCHING MOMENT COEFFICIENT,

DATA SET SYMBCOL CONFIGURATICN DESCRIPIION eLEVOUS  AlLnud ndlne rllboo Ak b LE Widsl 1L

(02J302) AMES 97-516 1A2 01 TO S! ND PLLMES 000 000 Hasis) .0C0  SREF 3:195.0000  SQUFT.
(H2J002 ) AMES G7-816 [AZ O T8 S1 PC/PT NOM.SRM AsA=S Hnse) 0G0 Looe 5.000 LREF S50.8000  FT.
(REJCCB ] AMES 97-616 A2 0] 70 S1 SR A/A=12,0RB NOM Q00 Reelel Reae] S.000 BREF 73.5000  FT.
{R3J01013 AYES 97-616 [A2 01 TQ 51 PC/PT=1.3 NOMINAL 00G LCo0 000 5.000 XMRP BL.4157 FT.
. ¥MRP Helsine) FT.
IZRP . 4.,0000 FT.
SCALE L0130
- .070 T T T T ™17 LI D T T ™17 T T T | AN B S 1S fal I T | T 1 1 =TT 1 T T
060 T 7
: :
F . T4
050 ——0 - A D O O -
. C Ly - Y =B
040 < .
0030 E ] . ;
- 7 e
d e 3
3 — 2 o9 E
020 ¢ (0; e ‘ ]
C f 3
.010 £ ; :
E i ' 3
- "1 . J'I_ -
- .DOD I~ . 'l B —_ = ] -
o P ) 3
‘ : N .
-.020 T \ e
- 030 : L)t TSN S | I S U Ao 1 ¢ [P B | T 2 N [ S T 3 T I N | P T | \'7'—-1— T il B NN X 4
° -5 po

-4 -3 -2 -1 0 2 3 2
' SIDESLIP ANGLE., BETA., DEGREES

FI16 8 EFFECT OF PLUME SIZE ON LATERAL CHARACTERISTICS, ALPHA=0.0
(BIMACH = 1.98 | PAGE 20

o



CWBM

WING BENDING MOMENT COEFFICIENT,

OATA SET SYMBOL  CONF IGURATION OESCRIPTION, .~ ELEYON AILRON RUDDER PLUMES REFERENCE INFORMATION

/;

i ¥
e

////G_

(035023 AMES 97-616 1A2 Ol TO S1 NO PLUMES . .000 .000 000 - 00D  SREF 3155.0000  SQ.FT.
(H24002) AMES 97-616 1AZ 01 10 S1 PC/PT NOM.SRM AsA=B © L0000 .00D 000 S.000 LREF 50.8000 FT.
(R3O0 5 AMES 97-618 (AZ O] 10 51 SRM ArA=12,CRB NOM Reas] .CO0 200 5.000 BREF 73.5000 FT.
(R34D101 AMES 97-816 (A2 01 TC S1 PC/PT=].3 NOMINAL Q00 000 000 5.000 XMRP £5.4187 FT.
YMRP Resis's] FT.
ZMRP %.,0000 FT.
‘ . . - SCALE L1s0
. 004 LR T T T 7T ™ 7T T 71 T T 77T Tt T ™TT T 11T T T ™71 T 1T LI I B B
‘ N . Al
- 003 » / .
- - . _4&:-\ m
.002 T 3 ::://,_
L . " ,/{:: ;
.001 ¢ =

.000 ‘ _ ' =
-.001 ////,a W////r
pd

~.002

T rri

TTTET
L1 1

Pl

TiTT

NNEAY

A/
: }“
-.003 T va X
) A’/ / :
~.004 T “ g
' r : o ]
005 & / ot :
- = 41 Cﬂj;/// .
~.008 T — /;/// L :
e yd / :
~.007 T v §
L 0//"/6 ' ' :
—0008 L /
- of
_.009-5 ) S | l—4 I—3 1.1 1_2 31 J—] [ SO I T § U § I U I 1 L 1 I, I ! 2 [ SN B B | 3 | EE A T | 44. | T | B [ P T |

mllll

SIDESLIP ANGLE. BETA. DEGREES
FIG 8 EFFECT OF PLUME SIZE ON LATERAL CHARACTERISTICS, ALPHA=0.0
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CWEM

WING BENDING MOMENT COEFFICIENT.

DATA SET SYMBOL

(C8J502)
[ H3J002)
[ R2JCCB )
{REJOIO)

.004
.003
.002
,0;1
.0C0
-.001
- 002
- .003
- .004
-.005
-.006

-.007

-.008

- -.009_

CONF IGURAT ION DESCRIPTION ELEYON AILRON RUDDER PLLMES REFERENCE [N DroiAu JLN
g AMES A7-815 [AZ 01 TQ 51 NO PLLMES 0G0 000 00 00  SREF 3155.C000 SQ.FT
AMES 97-&18& 1AZ2 C1 TQ S PC/PT NOM. SRM A/A=S Neibls] L0000 00 S.000 1_REF . S0.8000 FT.
AMES 97-516 JA2 01 TO ] SRM AsA=1 2. 0RB NCM Reisisj 0o Raale] S.000  BREF 73.2000 T
AMES 97-616 1A2 0] TO Si PC/PT=1 .3 KCMINAL .000. 00 Neniai 5.000  xXtirP. £5.4167 FT
YMRP Resinel FT
ZMRP 4. 0000 FT.
SCALE IS0
: / ’
R ?444”;//;;/’?
- \\ : ’/,,/“a«’wr—««:jj;ﬁ?ﬁfﬁffﬁ#f i
- \ /‘/g _n/ 5 ;
; \\A/JA‘ e / }
- £ - ‘
. _— /G/ 3
A I’/ _ _‘.r//o N
i !,e;§77/%)‘ ]
: / - :
3 / d/ 3
- & / .
- G/// 1
: L L 1 1 1L 1 1 [ g 5 1 [ L L] L 1 I} 1 1 I 1 1 ' i 1 L] 1 L 1} 1 1 L 13 1 I8 L A L 1 L 1 - 1 1 L _1_5
= A =2 - - l 7 3 5 5
: | SIDESLIP ANGLE. BETA., DEGREES
FIG 8 EFFECT OF PLUME SIZE ON LATERAL CHARACTERISTICS, ALPHA=0.0
= 1.98 : , PAGE 22
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CN

OATA SET SYMECL  CONFIGURATION DESCRIPTION ) ELEVON AILRON RUDDER PLUMES REFERENCE [NFORMATION

(EBJOO1 ) AMES 97-816 1A2 01 TO S1 PC/PT NOM/SRM A/A=8 o0 L0000 .000  S.000 SREF 3155.0000  SO.FT.
{RBJO3] ] AMES 97-616 [AZ 0L TO $1 M=.9 NOZ.PC/PT=.82 NOM Renial .Co0 000 2.000 LREF 50.8000 FT.
{REBJO32Z2] AMES 97-816 [AZ 01 TO 3] M=.8 NOZ.PC/PT=1.] NOM 000 LOC0 Nojs:e) 2.000 BREF 73.5000 FT.
[ EEJO33) AMES S7-8168 (A2 01 TO $1 Me=3.0 NCZ.PC/PT<NCM .0oa 000 Q00 2. 000 AMRP B5.4167 FT.
(REJIC34 ) . AMES 97-515 [AZ 0L TOQ S1 #M=32.0 NOZPL/PT=1 .2 NOM Raials] 020 L00 z.000  YMRP L0000 FT.
Roicas) [3  AMES 97-218 A2 O 70 61 M=3.0 NOZ.PC/PT=0.B NGM  .000  .000  .000  2.000 ZvP 470590 FT.
_ - . ' SCALE .5190
- 35 T 1 1 1 T T 1.1 T 1T 1T T 1.1 1 T T 11T T 11 1 T T 11 T 1 1 1 LA | .1 ) T 1 1 1 T 7.7 7 T8 b1 T 1 1 1 T 1 11 T T T T 1 LI
.30 + , % g
25 - *./ L
L . ! /P:g/ .
- A
' i . /f*éj{ / i
JAS T //;” _
C &’ N
.10 ?gégj .

N I .

-: ' r//L/

-.05 - ; P

T 1177

T 1177
i1

[

N\

14

NORMAL FGRCE COEFFICIENT,

—-10l_ '_/ ]
‘ - - l—‘/‘" . 3
_15_ %/ ]

: | :
-.20 T i
‘-25—5”' e R R R B S S - S TN - B RS (e R

ANGLE OF ATTACK. ALPHA. DEGREES

FIG 9 EFFECT OF NOZZLE DESIG\I POINT ON LONGITUDINAL CHARACTERIQTICS
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CAF

FOREBODY AXIAL FORCE COEFFICIENT.

UDATA e T oTheil LUNE TOURA TN Desuk e s L elEViy AL ad RUULCH Ll e BN e T Lesican U -
(A= Ained BN AMES 97-B168 1AZ2 Q! TO S]1 PC/PT NOM.SRM A/A=8 Heioie) 00 Q00 5.000 SREF 3155.0000 S0.FT.
{RESD3! ) AMES 97-515 [AZ OL TO S1 M=.9 NOZ.PC/PTw .82 NCM 000 000 .0CO 2.000 LREE 50.87300 FT.
[R2,SC327 g AMES 97-516 JAZ 01 TO S1 M=.9 NOZ.PC/PTw],] NOM 000 000 260 2.000 BREF 73.5000 FT.
{ RBR0331 AMES 97-B16 JAZ Q1 TO SI M=3,0 NOZWPC/PT=NGM Rein/s} Naninl Nans 2.000 XMRP 83,4167 FT.
(REJ034 1 AMES §7-516 1AZ O TO S| M=3.0 NOZ.PC/PT=1.2 NOM .CCO 000 000 2.000 YP:?RP LCCO0 FI.
{R3J 2321 D AFES 97-C16 1AZ2 QL TO S}. l"‘1ﬁ3.0 NOZ.BC/PT=0.8 NOM .0c0 Neiss] 000 2.000 é:’:ng 481358 FT.
- 170 70 110 T T T 1 1 1 T T 17T LI R L T 1 [ 1 T 17 1 T 1 1 T 1 7T T 71 7 1 TP T T 10T T 1T 1 T T 171 L 7T i':
t . -t
165 + e -
A d
C b O | f i . 3
(195 % ™ xﬂk\\\;\\\\$ﬁw-¢_~_fa T#““\\ ]
150 f—Fa e S e :
Foo g\\_ \\\\ \\TL\\ﬁ_ K\\fL’#43 ﬁ\\ﬁk\\h\ ]
145 + ~—% e T N N .
HRNE N R e s
135 “x‘“ﬂ&h\\\xx\\”lk\;“ 1
1 30 I W | \ \ }\\ i
: - AL w :
.125 . ‘\EM&;:§§ \\\ ]
120 \\*QQ _ \\\ ]
115 T Qﬁ\\ \\‘ :
110§ ﬁ\\\:; -
105 T \\\\\ :
.100 + : ]
0095 -SI L1 1—41 L.l [- Lt I-2I 11 1- 1| . 5 Lk ¥t 1I P 1 1 2! Lt :31 ALl 4I | - SLI il é a1 .?| L 1 8[ I | 91 | | lld i ll 1
| : ANGLE OF ATTACK. ALPHA, DEGREES :
FIG 9 EFFECTOF NOZZLE DESIGN POINT ON LONGITUDINAL CHARACTERISTICS
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CLM

PITCHING MOMENT COEFFICIENT,

DATA SET SYMBOL

(EBJOCT)
(R2J031)
{REJO32)
(R2840333
(R2J034 )
{R3J0335)

.035
~.030
.025
.020
015
.010
.005
©.000
-.005
-.010
-.015
-.020
-.025
~.030
-.035
-.040

-.045

-.030

. =.055

CONF IGURATION DESCRIPTICON ELEVON AILRON RUDDER PLUMES REFERENCE

AMES S7-B16 1A2 G1 TO Si PC/PT NOM.SRM A/A=B oo .cOD  .000 S.003 SREF  3155.0000 SQ.FT.

AMES 37-G1% 1A3 T1 TQ SI M=.9 NOZ.PC/PT=.82 NOM Goo .00 .090  2.000 LREF 2078060 Fr.

AMES S7-818 [A2 DI T 81 M=,3 NDZ.FC/PT=i.i NCM geo  .oC .000  2.000 BREF 73.5000  FT.
% AMES 97-B16 [AZ D1 TQ S1 M=3.C NOZ « PC/PT=NOM Qoo Henis) .ODO Z.000  XMRP E5.4167 FT.

AMEG §7-GB16 [AZ Ol TO S1 M=3.0 NOZ. PC/PT=1.2 NOM Qao .Co0D L0200 2,000 YMRP CCO0 FT.
O WES 277218 in3 Ol 10 81 M-3.0 NGZ.PE/PT-OLB NGM (60D L000 .00 2.000 2R 410500 T
r /L—J\d E
2 //’ UK\\ ;
E // G YtLH*‘E‘ :
- //Q T : J\\\ ]
= / N N ]
: A //£r’hhi’"""**\\\é N\ _ :
IWiVa: B NNAN ;
=7 V] NN — ]
- 5 . N \:\\\TJ - .
a : ' | ' —— ]
u A/ /i //} /)k’:¥i§5\1>\ miﬁi”ff‘ik/,,- ]
: - . 3
RVANdN4 NN~ o= V.0
e ¥/ / N /4 é
n iy ~is ]
g // //// ¢4¢ﬁ7 ]
: // J/ \\ S - -
-/ N T~
- :! )/ :
- Ex ;
5[ l—4l Lt I_3[ L l_ 2’ ) S |— 1| Iy ] 0! 1 1.t 1 L1 | | S | 4! 11 1 L 6! | N - ’7! it 8| F R 1 2 1 | - ‘1 1

ANGLE OF ATTACK, ALPHA, DEGREES
FI6G 9 EFFECT OF NOZZLE DESIGN PUINT ON LONGITUDINAL CHARACTERISTICS
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CN

NORMAL FORCE COEFFICIENT,

DATA SET SYMBOL  LONF IGURATICN DESCRIPTION ELEVCN  AILRON RUDDER  PLLMES " REFERENCE [NFORMATION

[E24001 ) AMES 97-616 1AZ 01 TG S1 PC/PT NOMJSRM ArA=8 000 LC03 000 $.000 SREF 3155.0000  SQFT,
(REJ031] ) AMES 97-616 1AZ O TO S1 M=,9 NOZWPC/PT=,82 NOM 000 . .000 0G0 2.000 LREF S0.8002 FT.
(R3JOI2 ] AMES 27-616 1AZ 01 TO S1 M=,8 KNCZ.PC/PT=]1,] NOM 000 Neue) L0 2.000 BREFR 73,5000 FT.
(R3¢033) AMZS A7-616 [AZ2 D1 10 St M=3,0 NOZ.PCAPT=NGM L0300 .CO0 GC0 2.000 XMRP 895.4167 FT.
{(R2J034) AMZS 97-516 JAZ 01 TO S] M=3.0 NQZ.PC/PTa] .2 NCM 0G0 L00 .C20 2.000 YMRP .0CCO0  FT.
(RBJC35) [ AMES 97-816 1A2 Gt TQ S1 M=3.0 NCZ.PC/PT=0.8 NOM LC00 000 L0030 2.000 EETPE 4.8038 FT.
. L 018
.35 1 i L 1 . T 1 H J 1 | i 1 T H T i T T 1 T i T L] P T I T TF T 1T T T [ H T T T T T

T i
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| |

NERNE R
INNEERRERY
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U | - _ \\13 G0

25 F I T ] N . Lol TS T N WS R Y TS Y N Y ) T T T N T T A | N | L3 -}
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8 .16 .14 .12 .10 .08 .06 .04 .02 .00 -.02 =.04 -.06 -.08 =.10=71
PITCHING MOMENT COEFFICIENT, CLM

FIG 9 EFFECT OF NOZZLE DESIGN POINT ON LONGITUDINAL CHARACTERISTICS
(AJMACR = 1.80 | PAGE 26
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CWBM

WING BENDING MOMENT COSFFICIENT.

AILRCN RUODER PLUMES

DATA SET SYMBGL  CONTIGURATION CESCRIPTICN ELEVON CER PLUTES SR:EFERE;:CSES gmcro%ma; éozT
gggjgg} g MR 83-2} g {?5 8§ % gi e NeZ PCS%T:"QEBNUH '888 388 ‘000  2.000 LREF S0.8000 ET.
{RBJCA2 ) * AMES 97-616 1A2 © TO St Me.9 NOZ.FC/PT=i.1 NOM 600 650 000 2.000 BREF 73.5000 FT
o £ Eaemanimguiael, &8 = orm i v o
EEEJS%%} D AvES g;—gig e O IS 2 B3O NorePT-08 Nam LooD .000 000 20000 ZMRP 4:8?33 FT
. D 1 8 L T I. T 1 T T 1% LR LI T 1 1 1 LI T 1T 11 T+ 17 L LS LU B | T 1 11 T 1 ¢ F T F 7 1 T 1T T 34 v I T 15 1 t T1 1717 -
I: [ SN /L] .
.016 + L -
014 : _,,,sr”// ]
. I | ]
T /F% T -
.012 T 5 T
3 3 P ('"\..-‘/ P ]
0197 ;:;;}&-“-_""—f§::222335%§ )
A e 3 . N
. ):‘ bﬁwr’f -
008 T %:ﬂ -
L ¥ / ]
0006 L / 7
004 f— 7,4%5
) - 45\\\\. ?237 h
- NN /C ’
002 T AN N A / ]
000 X\\l /iV
--,002 : G\C ‘ / ]
- - <>
-.004 5 ~ .;///J, :
008 o ““”er///L :
e 1 LP\ B
- £ ]
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FIG 9 EFFECT OF NOZZLE DESIGN POINT ON LONGITUDINAL CHARACTERISTICS
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CN

NORMAL FORCE COEFFICIENT.

DATA SCT SYMBOL  CONFIGLRATION CESCRIPTION FLEVON AILRON RUODER PLUMES  WErbekhae JNRFUrtAR LN
{ C20S01 ) AMES S7-616 1AZ @1 TO SI NO PLUMES Ra'ele) .C00 .000 000 SREF  3i55.0000 SO.FT
( DEJGC1 ) AVES 97-816 I 10 SI PC/PT NOM.SRM A/A=B .0a0 feles) 000 $.000 CREF SO.E000  FT.
{ R2J003 ) AMES 87-51 78 SI PC/PT NOM.S3M AZA=B als) .00D ‘000 2.600 SREF 73.5000 FT
(0BJ0OSS AMES 97-61 10 51 PC/PT NOM .CoD Ne'vel 600 3.000  XMRP B5.4167 FT
YMRP Cooo FT
ZMARP 4.0000 FT
SCALE D190
. 35 P T I. L LR LRI T 1 1 T 7 1 T 1 17 T 1 1 71 T « | 1 T 7 7 ¥ T 1 1 1 1 1.1 T 1T F 3 T 1 V1 1 T 7T 1977171 T i
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CN

DATA SET SYMBOL  CONFISURATION DESCRIPTION ELEVON AILRON RUCCER PLUMES REFERENCE INFORMATION

{03301 1+ AMES 97-6i6 [A2 O 10 5] PLUMES : .000 .COC .000 Q00 - SREF 3155.0000 SQ.FT.
[CBSCOl ) AMES 97-6i6 [A2 QL 10 Sl PC/PT NCMeSRM A/A=8 .00ad .0CQ 000 5.000 LREF S0.8Q00  FT.
(RBJ003) AMES 97-816 [AZ 01 TQ S1 PC/PT NCM.SRM A/A=S .0ca .000 .pog 2.000 BREF 73,3000 FT.
({C2J003) AMES 97-B16 1A2 Ol TO S1 PC/PT WO . D30 .00 el 3.000 XMRP 85.4157 FT.
. YiRP .0os0 FT.
ZHMRP 4.0000  FT.

SCALE -0150

’35 LRI T 1 17 Tr 17T T 1 31 T 1 1.1 T3V 31 LI SR LI T.1T.1T.1 rr ] v LR T T T T LR LR LRI

TTET

TTrrT

w il )
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FOREBODY AXIAL FORCE COEFFICIENT. CAF

DATA SET SYMBOL  CONFIGURATION DESCRIPTICN ELEVON AILRGN RUDDER  © ultieo [ IR R LA A

{CBJSOL ) AMES 97-616 1A2 Q1 TO S1 N PLUMES .000 .00 .CC0o 000 SRef 3155.0000  SG.FT.
(DBJ0A1L) AMES 97-515 A2 Q1 10 51 PC/PT NTM. SRM ASARD .00 L0032 .CC0 5.000 LREF =3.8000 FT.
{RBJCO3) AVES 97-616 1A2 Qi TO Sl PC/PT NCM. SRM A/ASS Neisis} 000 .200 2.000  BRIF 73,5000 FT.
{D24005 ) AMES 97-816 A2 01 TO Si PC/PT NGM 000 Nuls:sl 000 32.000 XMRP 63.4167 FT.
YHHP Musvel FT.
ZMRP .4.0000 FT.
SCALE .01s0
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4] -

-~

Vil

/j”/

[
1111

170

.165 : - AN

T rir
| S |

L1680 _ - - ‘ <

:.155 Q:::Etébx L \\\“ﬁﬁ:j—-___—f
.150 _ “bttqﬁtt:Qﬁ | L \\M\i“-\;‘ﬂt P

.145 : k\\istzrﬁa**hxﬁk*“_‘

| : hﬁhﬁ;:z:ét::::::::x

/

1111

T I 1

T T
i 1. 11

LI L

.130

.140 T _ c%:aéaﬁhﬁqg :
135 1 :
- ]
: x.,;j

[T TET I BN I M N IS N I . O N . | lll!llllll‘l I T K DA DL W S A

(25 Aoy 2 3 40 5 6 7 8
ANGLE ©OF ATTACK, ALPHA, DEGREES

F16 10 EFFECT OF ORBITER AND SRM PLUMES N LONGITUDINAL CHARACTERISTICS, BETA=0
(AJMACH = 1.60 | _ - PAGE 30

3= |
@]
—
P



CAF

FOREBODY AXIAL FORCE COEFFICIENT,

DATA SCT SYMBOL  CONFIGURATION CESCRIPTION FLEVON AILRON RUDDER  PLUMES REFERENCE [NFORMATION

(024501 ) AMES 97-B16 (A2 Ol TO S1 NO PLUMES Hea) Nuis:a) 000 000 SREF 315%.,0000 SG.FT.
{08J001) AMES 97-616 1A2 Ot TO S1 PC/PT NOM.SRM ASA=S . Nuisie} 000 .000 5.000 LREF S0.80J0 FT,
[ R3J0O0C3) AMES 97-BIB 1aZ Gl TR Sl PC/PT NOM.SRM A/.FFS .0C0 000 .020 2.000 BREF 73.5000 FT.
(DeJ003 1} AMES §7-B16 A2 D} TO Si PC/PT NOM .00 s eio] 000 3.000 XMRP 85.4187 FT.
. . YHRP 0000 FT.
ZMRP 4.0020 FT.
SCALE L0120 '
.185 T . o LI Bt 0 B I B s e e s I 0 0 L L S B BRI B BLRACEE BLLEEALNS B
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CLM

PITCHING MOMENT COEFFICIENT,

DATA SET SYMBOL  CONFIGURATION CESCRIPTICN elevud  AlLbd rdlbeeR o Lles roFEmoWUE D onden bl

(DRSSO} AMIS o7-516 A2 01 TQ 5! NO PLUMES 000 Rovie) Rene] 000 SREF 2155.0000 SLFT.
{0a/001) AMES G7-516 [A2 01 TOD St PC/PT NOM.SRM A/A-B Hejsial 000 Melas] 5.000 LREF S0.8000 FT.
( RBJGD3 ) AMES 97-515 1A2 Gl 1O S! PC/PT NCM.SRM AsA=3 ° 000 . Nelae] 000 2,000 BREF 73.5000 F7.
{08,209 ) AMTS Q7-G]6 TA2 01 TO S1 PC/PT NOM . 000 Q03 000 3.000 XMRP BL.4IB7 FT.
E YMRP CoGa FT.
ZvRP 4 05030 FT.
SCALE Naig=ie)
- 1 O L T 4 1T h N i .l T T 1 1 1 _l T U | T r T L L | LA T 1 1 1 1T 11 T 1.1 1 v P LT T 111 T ¢+ § 1 T 1 1 T 7.1 % 1 ]
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CLM

DATA SET SYMBOL  CONFIGURATION DESCRIPTION ELEVON AILRON RUDDER PLUMES REFERENCE [INFORMATION

PITCHING MOMENT COEFFICIENT.

{0BJS0] ) AMES 97-B18 A2 01 70 S| NO PLUMES : 000 Rains 000 000 - SREF 3155.0000 SR.FT.
[ 034001 ) AMES 97-818 {AZ 01 TO S1 PC/PT NCM.SRM N’A-B . 000 000 000 5.000 LREF S0.e000 FT.
[ R2IOO3) AMES 97-616 (A2 @1 TC S1 PC/PT KOM.SRM AZA=8 Neals] .CCQ Nuns) 2.000 BREF 73,5000 FT.
{CBJU0S ) AMES 97 B16 A2 Gl 7O 51 PC/PT KOM 000 Meisal 000 3.000 XMRP B5.4157 FT.
: YiMRP Resne FT7.
ZMRP 4.0000 FT.
SCALE .J180
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NORMAL FORCE COEFFICIENT.

DATA SET SYMBOL  CONFIGURATICN DESCRIPTION ELEVON  AILRON  RUDCER  PLUMES REFERENCE INFORMATION

{0BJS01) AMES 97-B18 1A2 Q1 TO S1 NO PLUMES Neinal 020 000 080 SREF 3155.0000 SO.FT.
{ C8JOOL ) AMES 97-616 1AZ 01 70 S1 PCAPT NCM.SRM A/A=8 OC0 L0000 Raias) 5.000 LREF 50.8000 FT.
{RE-JC02) AMES 97816 A2 QI TD 51 PC/PT NCM.SREM A/A=8 Mool L2200 00 2,000 BREF 73.9000 FT.
{ 025005 ) AMES S7-B16 IAZ2 01 TO §1 PC/PT NCHM Raals] Reals] Reisa) 3.000 XMRP BG.4i67 FT.
hufaisd Rainaial FT.
ZMRP 4.0000  FT.
SCALE 0120
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CN

NORMAL FORCE COEFFICIENT,

DATA SET SYMBOL.  CONFIGURATION DESCRIPTION

(C24301)
{ CEJOC1)
{R343031]
{CB3JC03 1

(o
w

_005
-.10

=.13

PITCHING MOMENT CGEFFICIENT, CLM

DAGK

B!

ELEVON AILRON RUDDER PLUMES  REFERENCE | NFORMATION
AMES 97-816 [AZ Gl TQ S1 NO PLUMES ,000D Qoo 00 000 SREF 2155.0C000 SQ.FT
AMES 97-616 (A2 OL TO 51 PL/PT NOM.SRM AZAnS .DOD .DOU .OUU 5.000 LREF 50,8000 FT.
AMES 97-B16 1AZ 01 T S1 PC/PT NOM.SRM A/a\ma Naniel Russ) .Coo 2.000 BREF 73.5000 FT
AMES 97-5B16 1AZ O] TO Si PC/PT NOM .00 020 Reisle] 3.000 XMRP . 85.4167 FT
YMRP 000 FT.
ZMRP 4 .QC00 FT
SCALE .ol1eq
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CWBM

WING BENDING MOMENT COEFFICIEMT,

DATA SET SYMBOL  CONFIGURATION DESCRIPTICN . ELEVON  Allrmud RUULER 4 lecw hoo oo e A L vk ey
{OBJ4501 ) AMES 97-516 1AZ D] TO SI NO PLUMES . coe aloe) 020 00 SREF 3155.0000  SO.FT.
(CBJOO1) AMES 97-G16 [AZ 01 TO S! PC/PT NGM.SRM A/A=B aoo coo .GO0 5,000 LREF S0.8000  FT.
(REJOD3 ) AMES 97-516 [AZ D1 TO S1 PC/PT NOMLSRM A/A=B CCo coo .0C0 2.000 BREF 73,5000 FT
(D345C05) AMES 97-615 [AZ Ol 10 31 PC/PT KOM jeais] co2 .00 3.000 XMRP e3.4167 FT.
YMRP 0230 FT.
ZMRP 4.0000 FT.
SCALE L0150
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CWBM

WING BENDING MOMENT CGEFFICIENT,

REFERENCE INFORMATION

DATA SET SYMBOUL CONF IGURATION DESCRIPTION l ELEVON AILRCN RUDDER  PLUMES
(08J301 } g AMES 97-618 A2 01 TU Sl NO F’LUP"ES Nains) Nesl] L20 000 SREF 3155.0000 SQLFT.
(oeJool l AMES Q7-616 1AZ Q! IO S1 PCAPT NOM,SRM A/ZA=S 000 000 00Q S.000 LREF 50.8000 FT.
{ RBJCO3) AMES 97-6l16 1AZ Q1 TO S] PC/PT NOM,SRM A/A-'S 000 Nalelsj .CCO 2.000 BREF 73,5000 FT.
{0BJ00S ) AMES S7-B1B A2 Gl 7O S1 PC/PT NOM Ruis) Neslel Ras] 3.000  XMRP B5.4167 FT.
A ] .0000  FT.
ZMRP %, 0000 FT.
. SCALE 0180
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DATA SET SYMBCL  CONFIGURATION DESCRIPTION & . ELEVCN  AILRON RUDDER PLIMES REFERENCE [NFORMATION

CABORB

CABTNK

CABSRM

(CBJZ01) | % AMES 97-516 1A2 B TQ S NO PLUMES 000 .0CO LCCO 000 SREF 3155.0000 SO.FT
{CBJOOL ) . AMES 97-516 1a2 01 TQ S| PC/PT NOMiSRM A/AE .00a 000 eisis] 5,000 LREF S0.8000 FT.
(CBJOO3T . AMES 97-616 1AZ 01 TAQ Sl PL/PT NOMISRM A/A=B ~.0C0 D20 .0Q0 2.000 BREF 72,5000 FT.
(L8003 1 AMES 97-616 A2 01 TQ S1 PCAPT NOGM .0C0 000 .COg 3.000 XMRP 85.41687 FT.
; YMEP 0000 FT.
ZMRP 4 .0CCa0 FT.
. SCALE 0180
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CY

DATA SeT SYMBOL  CONFIGURACION DESCRIPTION ELEVON AILRON RUDDER PLUMES REFERENCE [NFORMATION

(ORJS02) AMES 97-G16 1A2 01 TO S1 WO PLUMES 000 000 .QC0 000 SREF 3iT5.0000 SO.FT.
(H24002) AMES 97-B18 A2 G TO S1 PC/PT NOM.SRM A/A«8 . 000 .0a0 .00c 5.000 LREF S0.8000 FT,
(RBJOCE ) AMES 97-B16 1AZ Q! TO S1 PC/PT NIM.SRM AsA=g ..02Q .000 .000 2.000 BREF 73.5000 FT.
(034026 1 AMES S7-B16 1AZ O 70 51 PC/PT NCM 020 .C0a .CoG 3.000  XMRP 85.4167 FT.
YMRP L0000 FT.,
ZMRP 4.0000  FT.
SCALE .Q1=0
201.IllIllllr'!l"liii|Il'ITIIil1IlrlIf§(TI!fillT'ii
I ]
e
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CY

SIDE FORCE COEFFICIENT,

DATA SET SYMBCL . CONFIGURATION DESCRIPTION ELEVON  AJLRON  RUCOER  PLUMES REFERENCE [NFORMAL LUN

(DBIS02) AMES 97-818 1A2 01 TG S1 NO PLLMES : .coe .0co 000 .030 SREF  3155.0000 SQ.FT.
[ FBJOG2 ) AMES 97-B16 1A2 01 T3 S1 PC/PT NOMJSRM A/A=B .20 .020 000 5.000 LREF 50.800C FT.
[ REJCCE ) AMES ©7-G16 1A2 01 TG 51 PC/PT NGMJSRM AsA=8 . .000 ~ .00C .0C0  2.000 BREF 73.5000 FT.
© (DBJ0C8) AMES 97-616 1AZ Ol 70 51 PC/PT NOM .000 .000 000 3.000 XMRP 85.4167 FT.
= : YHRP .0osD FI.
ZMRP 4.2000 ° FT.
A SCALE -0i=sn
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(BADY AXIS)

CYN

DATA SET SYMBOL CONF IGURATION DESCRIPTION, ) ELEVON AILRON RUDDER PLUMES REFERENCE INFORMATION
{084502) AYES 97-61B J1AZ 01 TQ S1 NO PLWMES L00 Relejo] Qoo 000 SREF 3155.0000 S0FT.
(H3J022 ) AMES 97-61& 1A2 01 TQ S} PC/PT NOM. SRM AZA=B 000 000 Raials) 5.000 LREF o0.8000 FT.
[REJ004 ) AMES 97-B16 A2 81 TQ S) PC/PT NOMiSRM A/ZA=B 000 0G0 000 2.000 .EREF 73.5000 FT.
(DSJE35) AMES 97-Bi6 1AZ ©1 TO Si PC/PT NOM 000 000 Neials) 3.000 XMRP a5 .4167 FT.
YMRP Relans] FT.
ZMREP ’ 4.0000 FT.
) SCALE L0190
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FIG 11 EFFEC% OF ORBITER AND SRM PLUMES ON LATERAL CHARACTERISTICS, ALPHA=0.0
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(BADY AXIS)

CYN

- BDATA SCT SYMBOL  CONFIGURATION CESCRIPTION ELEVON AILRON  RUDDER  PLUMES REFERENCE [NFORMAT ION

{O34202 ) AMES 97-616 [A2 01 TO S! NO PLUMES - .000 OO0 000 00D -SREF 31T5.0000  SO.FT.
{H34002 ] AMES 97-B16 1A2 Of 10 Si PC/PT NOM.SAM A/A-8 .ggo 500 .GDD 5.000 LREF sC.8000  FT.
{RBJ004 3 AMES 97-616 1AZ Q1 70 St PC/PT !\GH SRM A/A=2. : 000 Renis) 000 2.000 EBREF 73.5000 FT.
(C3<0C3 1 AMZS S7-B16 1AZ Gi TO S1 PC/PT hGM .00G Revis) .030 3,000 XMRP 835.4167 FT,
YMER oo FI.
ZMRP 4. 0000 FT.
] SCALE 0126
-08 T T 1 - T r L T T 1 LA T S ™1 1 1 T T T 1T 7 ™1 T 7T T T T T 7 7 1]
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: s
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FIG 11 EFFECT GF ORBITER AND SRM PLUMES ON LATERAL CHARACTERISTICS, ALPHA=0.0
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CBL

ROLLING MOMENT COEFFICIENT,

CATA SET SYMOOL  CONFIGURATION DESCRIPTION ' FLEVON  AILRCN RUDDER  PLUMES REFERENCE INFORMATION

(O2J302 ) AMES 97-616 1A2 01 TO S1 NO PLUMES 00 .Qc2 L0 .000  SREF 3155.0000 SQ.FT.
[ +8J002) AMES 97-516 [A2 0] TQ S) PC/PT NCM.SRM A/A=8 00 .0C0 Nuse, 5.000 LREF 50.800C F7T.
[RBJC04 ) AMES 97-5616 {A2 01 70 S1 PC/PT NCM.SRM A/ﬁ-B .00 00 .0GJ 2.000 BREF 73.5000 FT.
(037006 ) AMES 97-616 [A2 01 TQ St PC/PT NGH 000 000 .000 3.000 XMRP BEG.41657  FT.
YHMRP 0000 FT,
) ZMRP 4.0000 FT.

SCALE Nali=s
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(BEDY AXIS)

CBL

ROLLING MOMENT COEFFICIENT.

FIG 11 EFFECT GF ORBI

{BIMACH

DATA SET SYMBOL  CONF IGURATION QESCRIPTION ELEVON RUODER  PLUMES REFERENCE INFODRMATION
(03J502) AMES 27-516 [AZ 01 TO S NO PLUMES 000 .0oo 000 SREF 3155.0000  SG.FT
{HBJ0O2) AMES 97-6 1 TQ S1 PC/PT NOMiSRM AZA=E .0ao 000 5.000 LREF 50.6000  FT.
{ RBJ004 } AMES 97— IC S1 PC/PT NOM/SRM A/A=B 000 020 2.000 BREF 73,5000 FT.
[D3<0C3) AMES §7- TO S1 PC/PT NCM 000 .0Ca 3.000 XMRP B5.4157 FT.
YMRP L0000 FT.
ZMRP 4.0000 FT.
SCALE 0120
.05 11 T LI T T 17 T T T T H T LN SRRLIR RS .
04 T j
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CLM

PITCHING MOMENT COEFFICIENT.,

DATA SET SWEOL  CONFIGURATION CESCRIPTION ELEVON AILRON RUDDER PLUMES REFERENCE INFORMATION

(CBJS02) AMES 97-616 [AZ D] TQ S! NJ PLUMES . . .000 000 .020 .0CC  SREF 3155.0000 SQ.FT.
{HEJCO2 3 AMZS S7-516 [A2 ] TQ S1 PC/PT NOMWSRM A/A=8 000 000 .0t0 5.000 LREF 50.8200 F7T.
(RBICCA ) AMZS 97-616 [AZ 01 TQ €1 PC/PT NOM.SRM A/A=8 .CO0 000 News) 2.000 BREF 73.2000 FT.
(CBsCI572 AMES 97-516 1AZ 01 TO S1 PC/PT NGM 000 L2C0 .Goa 3.0006 ﬁ::; 856185 §¥.
| ZrRP 4,030 FT.
SCALE 0122
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FIG 11 EFFECT OF GRBITER AND SRM PLUMES ON LATERAL CHARACTERISTICS, ALPHA=0.0
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CLM

PITCHING MOMENT CCEFFICIENT.

DATA SET SYMBOL  CONFIGURATION DESCRIPTION ELEVON AILRON RUDDER PLUMES REFERENCE [NFORMATION

{08JS02 ) AMES 97-816 1A2 01 TO SI NO PLUMES 000 000 000 000 SREF 3155.000C SG.FT.
[ E34002 ) AMES 97-816 1AZ Ol TD S| PC/PT NOM.SRM A/A=E .0R0 .020 .0o0 5.000 LREF €0.8000 FT.
- [R34004 3 AMES 97-B16 1A2 Ol TO S| PC/PT NOM.SRM A/ZA=8 o .aea .00 000 2.000 BRCF 73.8000 F7T.
(D3s008) AMES 97-BIB 1A2 Ol TO Si1 PC/PT NOM . .0oa .0c9 Ralsie] 3.000 XMRP 85.4167 F7T.
YMRP .oC00 FT.
ZMRP 4.0020 FT.
SCALE .0120
. 070 LI S R T 1= T 1 T T ™1 71 1 T T T 1 1 1 T r + 1 T T 1 L T 11 T T %
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_ : - o — —O -
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.020 : .
015 T Hf’#’é
: O]
.010 + —f——— _ = -
X ' O ———o— ;
-005 ¥ 12— _ .
) E -’\ // \\ 3
-.005 § ] ]
. 0 1 0 L —L]
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FIG 11 EFFECT OF ORBITER AND SRM PLUMES ON LATERAL CHARACTERISTICS, ALPHA=0.0
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CONF IGURATION DESCRIPTION
AMES 97-616 1AZ O 0 Si
AMES 97 GIG 1A2 01 10 3i
] 2 01 TO S

DATA SET SYM30L

[sp14p]

ND PLUMES
PC/PT NOM.SRM ASA=B
PC/PT NCM.SRM A/A=B
PCAPT NOM

ELEVON  AILRDN

.cco .0Co
Neolnis) .003
.0C0 .2G0
.Qo0 Naals)

T L1 T 1 1 1 T 1 T T T T

REFERENCE INFORMATION

SREF 3155.0002 SQ.FT.

LREF 50.8C00 FT.
BREF 73.5000 FT.
XMRP. 25,4167 FT.
YMRP QoCo FT.
ZMRP 4.0000 FT.
STALE Q120

T 1 T L]

f}

LB B T1rrf

/7

CuBM

LIS N I )

TTTIr
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TTTT

\

TT

rvy17r 11 T17v7r

WING BENDING MOMENT COEFFICIENT,

TI1T 1T rvrri

L Lt 1 L L i H
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v
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o
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F16 11 EFFECT OF ORBITER AND SRM PLUMES ON LATERAL CHARACTERISTICS, ALPHA=0.0
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CWBM

YWING BENDING MOMENT COEFFICIENT,

DATA SET SYMBOL  CONFIGURATION DESCRIPTION ELEVON  AILRON  RUCDZR PLUHESl REFERENCE [NFORMATION

(CB3Jd3502) AMES 97-516 [AZ D1 70 S1 NO PLUMES .000 L0200 Reas) 000 SREF 3155.0000 SO.FT,
(HB/002) CAMES 97-6i8 [AZ 01 TQ S] PC/PT NOM.SRM A/A~S ~.0a0 000 .000 5.000 LREF SQ.8000  FY.
(RZJOC4) AMES 97-618 [A2 01 TQ 51 PC/PT NOMiSRM A/A=D .000 0G0 Nuss 2.000 BREF 73.5000  FT.
(CBJ005 ) AMES S7-816 [AZ 01 TQ S1 PC/PT NOM .0CQ L300 .030 3.000  XMRP 85,4167 FT,
: YMRP L0000 FT.
ZMRP 4.0000 FT.
SCALE .0130
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FIG 11 EFFECT OF CRBITER AND SRM PLUMES ON LATERAL CHARACTERISTICS, ALPHA=0.0
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DATA SET SYMBOL  CONFIGURATION DESCRIPTICN ELEVON AILRON RUDDER  PLUMES REFERENCE ]NFGR?‘%AHGN.

DCBLOB

" DCYNDB

[ 023023 % AMES 97-616 A2 O TC $1 NO PLUMES . - .beo Russ 020 000 SREF 3155.0000 SG.FT.
(H3J002) AMES §7-616 1AZ (1 10 $1 PC/PT NOM.SRM AsA=B L0 020 000 5.000 LREF 50.8000 FT.
{ R2J0C4 ) AMES 97-616 1AZ2 Gl T0 S1 PC/PT NOMJSRiM A A=B Nniae) 022 200 2.000 BREF 73.5000 T
{B3JCCs ) AMES 97-B16 1AZ O TO S1 PC/PT NOM .0C0 000 020D 3.000 XMRP 85.41B7 F7.
YMRP 0000 FT.
ZMRP 4.0000 FT.
) SCALE 0180
% T T T ¥ T T T 1 1 T T T T i T 1 ¥ L T T T T 1 ] T T [] T /l—’-:n’ I/'L-‘LJ T 1 T T g
~-.0074 * " 3
E " f
3 P il E
-.0082 — = — ==
E e [ 3
b OOSO = / _'___::_'___,_,-—-"—"— ™ E
G —— e ______,.,-—-""'H— -~ 3
e e e
-.0098 £ ' e ]
- U 1 06 k’d;"'l- 'l 1 1 J. 14 L 1. L Il : 1 1 L 1 1 L 1 A 1 A J. ] 1 AL _|___:_|:.
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MACH
E T ] T T 1 T L3 L) 1] T T L3 T T T k] 14 T T 1 T l__—ﬂ"L_M‘:_:IT l T T 1
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CN

DATA SET SYMBOL  CONF IGURATICON DESCRIPTION l T ELEVON  AJLRON  RUDDER  PLUMES REFERENCE INFORMATION

[(EBJSO1) AMES 37-516 [AZ2 01 TC 51 NO PLUMES ‘ .0C0 000 Qo0 000 SREF 3155,0000 SG.FT.
(EBJOD3) AMES 97-516 [AZ Q1 TQ S1 PC/PT NGM.SRM A/A=B ’ .000 000 020 2.000 LRSF SQ.eg00  FT.
(RBJIS3E) AMES 97-618 [A2 01 TO S1 M=1.4 SOLID SRM PLUME .000 000 .000 000 BREF 73.5000 FT.
{RBJS4] ) AMES 97-516 [AZ 01 TG S1 M=1,G SOLIO SRM PLUME .0C0 OC0 .00 000 XMRP 85,4167 F7,
- YMRP 0000 FT.,
' IMRP 4.0000  FT7.
SCALE LQI20
-35 T T LI LR LI R LULBR B SN LA T rTrrrT i T LI T 1 1 |IIITIiTJI[IT
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CAF

DATA SET SYMBOL  CONFIGURATION DESCRIPTION ELEVON AILRON RUDOER  rFilMu> RertRENLE  Th-UsriA T TS

FOREBODY AXIAL FORCE COEFRFICIENT,

(£84501 - AMES ©7-515 1AZ 01 TG Si ND PLUMES .ocg .0C0 .coo .000 SREF  3153.0000 SQ.FT.
(ERJOD3) AMES 97-516 [A2 O] 10 Si PC/PT NGM.SRM A/A=S -000 .00 000 2.000 LREF S0.800C E7.
{RBJS38} AMES 97-516 [AZ Gl TG S1 M=1.4 SOLID SRM PLUME .00 .020 Neloss 000 BRES 73.5000 f£7.
(R2J541 ) AMES §7-6i6 [AZ O] TQ S] M=1.5 SCLID SRM PLUME .00g .020 -000 000 xvRP 85.4167 FT.
YMRP ‘o000 FT
ZMRP 40000 FT
SCALE .0120
- 1 85 T 1T " LR LA T 1 1T LI LI LB L Lk L LR T1 1141011 1 T F T T T R L T3 U7 T 17 LR R
b : -l
180 T <F ]
C . ]
173 T : \ = 1
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CLM

PITCHING MGMENT COEFFICIENT,

OATA SET SYMBOL

{E8J301)
(EBJ003)
(R2JS5E ]
{RBJS41)

.10
.09

.08
.07
.06
.03
.04

.02

.01
-.00
-.01
-.02
~-.03
~.04
-.05
-.08

CONF IGURATION CESCRIPTION ELEVON AILRON  RUDDER PLUMES REFERENCE INFCRMATION
g AMZS 97-616 [A2 01 T3 S1 NO PLUMES Hesal 000 000 000 SREF 3155.0000 SQ.LFT.,

AMES 97-816 [AZ2 01 TO S1 PC/PT NOM.SRM A/A=8 000 ,000 .Qod 2.000 LREF S0.8000 FT.

AMES 97-G16 1AZ Ol TO S1 M={.4 SOLID SRM PLUME 000 Q00 020 000 BREF 73.2000 FT.

AMES 97-516 [AZ 01 TO 51 M=i.6 SOLI0 SRM PLUME .00a 000 Nulsie] 000 xMRP 85,4157 FT.

) YiiRP .00Cca FT.

' ZMRP 4 .0C00 FT.

SCALE Qiso
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FIG 12 COMPARISON OF GASEOUS AND SOLID SRM PLUMES
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CN

NORMAL .FORCE COEFFICIENT,

DATA SET SYMBOL

{ EBJ301

)
( EBJOG3)
{R2JSI5)
(RBJS41) /2

.30
.23
.20
.13
.10

.03

.00 T

-.05

_.10

_ sk

-.20
_025

-.30

CONFIGURATION DESCRIPTIDN ELEVON AILRON RUDDER PLUMES REFERENCE INFORMATION

MES 27-616 [AZ D1 70 S NO PLUMES . Heins] 000 [e]v]w 000 SREF 3155.0000 S@L.FT.
AMES 97-Gl5 [AZ D1 TQ S1 PC/PT NCM. S M ASA=G ' Neisa] Reivini [e]0n] 2.000 LREF . S50.8000 FT.
AMES 97-518 A2 D1 TQ S1 M=1.4 STLIT SRM PLUME Neisin] 000 [e]u;o] 000 BREF 73.5000 FT.
AMES 97-616 1AZ O] TQ@ S1 M=].6 SCLIO SEM PLUME Reisle] 000 Qog L00  XMRP 86.4157 FT.

: YMRP e eiule] FT
ZMRP 4 ,.0000 FT
SCALE D180
1 L] ] T 1 1 T T ¥ T 1] L) T ) 1 L T ¥ T T L T F H 1 ¥ 1 [] i T 1 T 1 1 P T T T T ] ¥ T 13 T R
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DATA SET SYMIOL  CONIGURATICN DESCRIPTICN ELEVON  AILRON RUDDER  PLUMES REFERENCE INFORMATION

{£B<SO1 ) AMES ©7-616 1A2 0! TG S1 N PLUMES .0og .020 .C30 .OCC SREF 31S5.0006  SO.FT
{ESJC032) AVMES S7-816 1A2 Gi TO S1 PC/PT NGM.SRM AsA=8 N 7els! .000 .CO0  2.000 LREF S0.E0C0  ET.
{ RBJS35 ) AVES §7-516 1A2 Qi TQ 51 M=i.4 SCLID SRM PLUME  * .0O0 000 .Co0 .000 EBREF 73.5002  FT.
( R3JSZ1 ) AMES 97-816 1A2 Ol 70 51 M~1.5 SOLI3 SRM PLUME :000 .CCo 000 000 xR 86.4167 FT.
_ , _ YMRP 0000 FT.
‘ ZMRP 4.C000  FT.
SCALE 0183
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(AIMACH = 1.80 o ) PAGE 55



PLUMES REFERENCE INFORMATION

| DATA SET SYMBOL  CONF IGURATION DESCRIPTION ELEVON AILRON  RUDCER
(EBJSO2 ) AMES 97-B16 1AZ C! TO S1 nO PLUMES .C0C 000 000 .000 SREF 3155.0000 SRLFT.
{EBJQ0L ) AMES 97-616 1AZ2 Ol TC S] PC/PT NOMISRM A/A=8 .CoQ 2o Rece:e) 2.000 LREF S0.8000  FT,
. (REJS23] AMES 97-516 A2 Gl 70 S) M=].4 SCLID SRM PLUME .0C00 .C30 .C0U 000 BREF 73.5000 FT.
(R2J542) AMES 97-816 1AZ D] TO S1 M=1.,5 SOLID SRM PLUME .00o OO 022 000 XMRP 85.41687 FT,
YMRP L0000 FT.,
IMRP 4.000Q FT.
SCALE L0180
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FIG 12 CUMPARISUN OF GASEOUS AND SOLID SRM PLUVES
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(BGDY AXIS)

CYN

YAWING MOMENT COEFFICIENT,

DATA SET SYMBOL  CONF IGURATION DESCRIPTION . ELEVON AILRON RUDDER PLUMES REFERENCE INFORMATION

{ERJS02 ) AMES 97-616 [A2 O TO S1 NO PLUMES .000 000 .0oo .000 SREF  3155.0002 SG.FT.
{ £B8J004 ) AMES 97-BIE 1A2 G TO S1 PC/PT NOM,SRM A/A=8 - .000 .C3O 000 2.000 LREF £0.8000 FT.
1R3J523) AMZS 97-G16 1A2 Q1 T8 S1 M=i.4 SCLID SRM PLLME 008 L0C0 .000 000 SREF 73.5006 FT.
[RB4542 ) AMES S7-516 1AZ G1' 70 51 M=}.6 SGLID SRM PLUME Neielo] G235 Reles) .00 XMRP 83.5167 FT.
YR 0000 FT.
ZMRP 4.C000 FT.
_ SCALE .Gign
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FIG 12 COMPARISON OF GASEQUS AND SOLID SRM PLUMES
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(BODY AXIS)

c8L

ROLL ING MOMENT CQEFFICIENT.

UAtA =R Sriiswe Lorw oo L roemara 1 0L
[EBJSO02) AMES 97-616 [AZ D! TQ S1 NO PLUMES 000 L0208 000 L00 shek 3loo.Lodl wd o}
[EBJCC4] AMES T7-B16 [AZ GI TQ $1 PC/PT NCM.SRM AsA=8 CCO 002 COG 2,000 LReF SQ.B00C FT.
[RBJ523) g AMES 97-B16 (A2 O TO Si M=1.4 SCLIO SRM PLUME .02 £20 CCO 000 BREF 73.8000 F7.
{RBJI542) AMES S7-B16 1A2 Gi TQ Sl M=1.6 SOLI0 SRM PLUME .Gca c2Q 000 00D XMRP 85,4167 F7T
YMRP Coa0 FT
IHMRP 4,000 FT
SCALE aigd
.OS L T T T T T T T 1 =TT ¥ S | T T T T T t==T T T T T 1 T T T ]
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CLM

PITCHING MOMENT COEFFICIENT,

CAIMACH

1.60

DATA SET S\’MBGL CONF IGURATION DESCRIPTION ELEVON AJLRON RUODER  PLUMES REFERENCE INFORMATICN
[EBJS02)] % AMES 97-816 TAZ2 01 TO $1 WO PLUMES Nesie] 200 000 ..000  SREF 215%.0020 SO,FT
[EBJ0G4 ) AMES S7-616 1AZ 01 TOA S1 PC/PT NOM.SRM A/A=8 000 Rewel 200 2.000 LREF 50,8200 FT.
{ REJS38) AMES 97-6i8 [AZ2 O1 70 51 M=1.4 SCLID SRM PLUME .0o0 000 .000 000 BREF 73,5000 FT
(R34542) AMES 97-5i8 [AZ 01 TO S1 M=1.6 SCLIO SRM PLUME je:eln} Ko .CCQ 000 XMRP 85.4157 FY
] . Y MRP L0002 FT
ZMRP 4.0000 FT
SCALE 0190
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CWBHM

WING BENDING MAMENT COEFFICIENT,

QATA SET SYMBOL CONF IGURAT 10N DESCRIPTION © ELEVON AJILRON RUDDER  PLUMES - REFERENCE INFDORMATICN

(EBJS0D2) AMES 97-815 1A2 01 TO S! ND PLLMES .00 000 L0 000 SREF 3155.0000 SQ.FT,
{EBJ004 ) AMES S7-B18 [A2 O] TO S1 PT/PT NGMSRM AsZA=8 000 Q00 000 2.000 LREF 50.8000 FT.
(R3JS38 ) AMES 97-516 [AZ D1 TO Si M=1.,4 SOL10 SAM PLUME 000 G0 000 006G BREF 73.5C00  FT.
[R2J342) AMES S7-816 TAZ D1 70 Si M=1.6 SGLIC SRM PLUME Haes) .Coo .0C0 000 XMRP 85,4167 FT.
YMRP Nuinisis Fr.
IR 4.0000 F7.
SCALE .2i%0
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CN

NORMAL FORCE COEFFICIENT,

DATA SET SYMBOL CONF IGURAT ION CESCRIPTION ELEVOM AILRON RUCDER _PLUHES REFERENCE INFORMATICN
{EBJ003) AMES 97-B16 IA2 01 TQ S! PC/PT NOM.SRM A/A=B 000 QoD 000 2.000 SREF 315%.00200 SQ.F
[E8J013) AMES 97-518 1AZ 01 TQ S1 PC/PT=NGMSRM A/A=B 1G.000 .OC‘D 10,000 2.000 LREF 50,8000 FT.
{REBJS3G ) AMES @7-6156 [A2 01 TC S]1 M=1.4 SCLID SRM PLUME .CCD L3 Noine] 000 BREF 73,5000 FT.
(RBJS32) - AMES §7~-616 [AZ O] TC S1 M=) .4 SOLID SRM PLUME 130.200C 000 $10.000 000 XMRP B&.4167 FT.
YMRP Relowin} FT.
ZMRP 4 .0CC0 FT.
SCALE aiea
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FIG 13 COMPARISON 0F CONTROL EFFECTIVENESS WITH GASECUS AND SCLID SRM PLUMES
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CAF

FOREBODY AXIAL FORCE COEFFICIENT,

DATA SET SYMBOL  CONFIGURATION DESCRIPTION ELEVON AILRON RUDDER  PLUMES REFERENCE !NFORMATION
(EBJ003 ) AYES 97-616 142 Gl 10 SI PC/RT NOM.SRM A/A~g .009 000 000 2.000 SREF  31SS.0000 SO
(EBCI3) AMES 97-B16 1A2 Ol 10 51 PC/PT=NGM.SRM A/A=8 10.000 800 10.000  2.000 LREF 50.8000 F71.
(FRJ533) AMES S7-B18 !A2 Ol TC 51 M=1.4 SCLIO SRM PLUME .000 000 000 .000  BREF 73.5000 FT.
{R2.533 ) AVES 87-616 1A2 01 1O 51 M=l ‘4 SCUID SRM PLUME  10.000 000 - 10.000 060 XMRP 85.4.57 FT
YRR oo0s  FI
2MEP 4 . 0000 FT
SCALE .0ig0
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CLM

PITCHING MOMENT COEFFICIENT,

DATA SET SYMBOL  CENTIGURATION DESCRIPTION ELEVON  AILRON RUtJSER PLUMES . REFERENCE INFORMATION

{ EBJ003) g AMES 97-516 A2 0! TO S! PC/PT NCM.SRM AZA~B 000 0C0 00 2.000 SREF 3155.0060 SOLFT,
{E8J013) AMES S7-8158 1A2 Ol TO S1 PC/PT=NCM.SRM A/A=E " . 10.000 Nainle) 10.000 2.002 LREF S0.8000 FT,
[R3SS35) AMES 97-616 1A2 01 TO Si M=],4 SOLID SRM PLUME L0 Reoe 000 00D BREF 73.SCC0 ET.
[RAI532] . AMES 87-B16 1AZ2 0! TO SE M=1.4 SOLID SRM PLUME 19.C00 000 10,000 OGO XMRP 26.4167 FT.
YHRP Ksisinisl FT.
. ZMRP 4.,0000 FT.
: . _ SCALE Resscsl
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FIG 13 COMPARISON OF CONTROL EFFECTIVENESS WITH GASEQUS AND SOLID SRM PLUMES
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CN

NORMAL FORCE COEFFICIENT,

SYMRCL  CONFIGURATION DESCRIPTION ELEVON  AILRON RUDDER  PLLMES REFERENCE INFORMATION

SET
003 AMES 97-818 1A2 Q1 TO S1 PC/PT NOM.SRM A/A=8 .oog .000 00D 2.0C0 SREF 3155.0020  SD.FT.
g13] AMES 97-616 A2 01 TO S) PC/PT=NOM.SRM A/A=8 10.G00 .000  10.C00  2.000 iREF, S0.8000 FT.
5331 AMES S7-616 (A2 Q1 IB Sl M=],4 SOLID S3M PLUME .00o 009 feies) .000  BREF 73.5000 FT,
5331 AMES 97-B16° jAZ 01 TO 5] M=1.4 SOLID SRM PLUME 10,00 ,000  10.000 .GOC  XMRP. 85.4187 FT.
‘ YMRP .opcg FT.
ZVRP 4.0000  F7T.
SCALE .0120
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FIG 13 COMPARISON GF CONTROL EFFECTIVENESS WITH GASEQUS AND SOLID SRM PLUMES
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Cw8M

WING BENDING MOMENT COEFFICIENT.

DATA SET SYMBOL  CONFIGURATION DESCRIPTION ELEVON  AILRCN RUDDER FLUMES REFERENCE INFORMATION
[E£8J003) AMES 97-B18 1AZ 0@ TO S1 PC/PT NOM.SRM AZA=8 000 000 800 2,000 SREF 31550000 SO.FT.
{EBJCI3) AMES Q7-516 1AZ 0 TO S1 PC/PT=NGM.SRM A/A=B 10.000 000 10.00C 2.000 LREF £0.8003 FT.
{R24535) AMES 97-316 1AZ O! TO S M=1.4 SELID SRM PLUME 000 Relas) Neinie} 000 BREF 73.5200 FT.
(R343539) AMES 97-818 1AZ 01 TQ $i M=1.4 SOLID SRM PLUMC 10.000 Q00 10,000 000 XMRP 85,4167 FT.
YMRP Raeisls) FT.
ZMRP 4,000 FT.
SCALE 0150
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08 4

SIDE FORCE COEFFICIENT,

OATA SET SYMBOL  CONFIGURATION CESCRIPTICN . ELEVLN  AlLroN  Rolosx Fillas ver e JNL I GoaAT L
{EBsQC4 ) AMES ©7-B16 [AZ O] T8 S1 PC/PT NGM,SRM A/A«B Nuvis) Nuins) Rows) 2.000 SREF 2155.0000 SO.FT
(EBsD14) AMES @7-818 [A2 Bl 7O S1 PC/PT=NCM,SRM A/A=E © 160,620 L0 1C.CC0 2.000 LREF S0,80G0 FT.
(R2338) AMES 97-5168 [AZ Ol TC S! M=1.4 SOLID SRM PLUME .020 020 LLCCO .02 BREF 73.5000 FT.
(R3340} AMES €7-B15 [A2 D] TQ S1 M=1.4 SCOLID SRM PLUME 10.000 000 10.C00 Lo XMRP 86.4157 FT.
. : YMRE L0000 FT.
i 4.0000  FT.
SCALE Qg0
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CYN

DATA SET SYMEOL CONF 1GURATION DESCRIPTICN CLEVON AILRON  RUCDER  PLUMES REFERENCE INFCRMATICN
{EBJO04 ) AMES ©7-516 [A2 @1 10 S1 PC/PT NCM.SRM A/A=8 .0Co 050 .0on 2.000 SREF 3155.00C0Q SBL.FT
[EBJOI4 ) AMES 97-516 1AZ2 01 TQO Si PC/PT=NCH.SRM AsA=8 10.000 Reas 10.020 2.000 LREF 50,8000 FT.
. (R3J53B1] % AMES 97-518 [A2 01 70 S! M=1.4 SCLID SRM PLUMZ 000 L0 .020 000  BREF 73.5000 FT
. [REJS401} AMES 97-816 1AZ 01 TG 51 M=1.4 SOLID SRM PLUME 10.000 .C30 10.030 000 XMRP 86.4167 FT
. YMRP L0200 FT
EMRP 4.,CO%0 FT
. SCALE 0150
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FIG 13 COMPARISON GF CONTROL EFFECTIVENESS WITH GASECUS AND SOLID SRM PLUMES
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(BODY AXIS)

DATA SET SYMBOL CO-\FEGURATI‘UN CESCRIPTICN FLEVON A[LRON RUOCER  PLUMES REFERENCE INFORMATICN

{EBsO04 ] AMES 97-616 1A2 J1 TC 51 PC/PT NGM SEM A/ARS 000 Neias] oo 2.000 SREF 3153.0000 S5Q.FT.
[(EBJQI4} . AMES Q7-818 (A2 Q1 TO S1 PL/PT=NOMSRM A/A=B 10.000 000 10.C00 2.000 LREF S0.8C00 FT.
(REJIS328) AMES 97-518 [AZ 0| TQ 51 M=1,4 SCLID SRM PLLME Relnel 029 Reww) Qo0 B8REF 73.5000 FT.
{RBJS2D) AMES 97-815 1AZ 01 TQ S1 M=1.4 SCLID SRM PLUME 10.000 020 10.007 000 XMRP BG6.4167 FT.
. YMRP Reialale FT.
IMRP 4.0000 FT.
SCALE .0190
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DATA SET SYMBCL  CONFIGURATION DESCRIPTION ELEVON AILRON RUDDER PLUMES REFERENCE JNFORMATION

[ EBJD04 ) AMES 97-B18 1A2 O TQ St PC/PT NG"‘Y SRM A/A=D LC00 000 .0Ca 2.000 SREF 31535.0000 SQ.FT
{EBJDIZ4) AMES 97-616 1A2 01 TO S1 PC/PT=NOM.SRM A/A=2 10.000 003 10.000 2,000 LREF 50.8000 FT.
(RBJ33B1} AMES S7-Bl6 [AZ Ol TC S M=1.4 SCLIQ SRM PLUME - 0G0 CO0 .CCC - .080  BREF 73,5000  FT.
(RBJSS40 ) AMES 97-8i6 [AZ 01 TQ S1 M=l.4 SCLIO SRM PLUME 10.000 022 10.C00 000 XMRP 26.4167 FT.
YMRP L0000 FT,
ZMRP 4.0000 FT.

SCALE .0190
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CWBM -

DATA SET SYMBOL  CONFIGURATION DESCRIPTION ELEVON  AILRON RUDCER  PLUMES REFERENCE INFORMATION

{EBJ004 ) AMES 37-B16 1A2 O TQ S1 PC/PT NOM.SRM A/A=S Rasie 000 000 2.000 SREF 3i35.0000 SQ.FT.
[EB4D14 ) AMES 97-B18 A2 01 70 S! PC/PT=NCMSRM As/A=B 10.000 L0000 10,008 2.000 LREF SQ.e000  FT. -
(RBJISZ3] AMES 97-B18 1A2 01 TO S1 M=1.4 SOLID SRM PLULME 200 .00 Rees] OO0 gReF 73,5000 FT.
(RBJS401) AMES 97-B15 [AZ €] TG S1 M=1.4 SOLIO SRM PLUME 10,000 0G0 10.00 000 XMRP a5.4187 FT,
YMRP .00oo FT.
MR 4,000 FT.
SCALE L0130
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WING BENDING MOMENT COEFFICIENT,

U _
‘ - N \\\‘\\;;
1t 1.1 L1 1t 1.1 1.1 | | 1t L 0N O P | T N | T S | | | \3|< [N | X[

..-.002_ //gy
-.003 Z?/////,,/,
-.004 T ;r/////%/
-.005 +—6]
r
—.008--'1I1d"l‘-3l""'2l[l!-—',!‘U.I" l.!!L2I!'l3l!.lt4ljll,.__1lt16

SIDESLIP ANGLE. BETA. DEGREES

FIG 13 COMPARISON GF CONTROL EFFECTIVENESS WITH GASEQUS AND SOLID SRM PLUMES
(AIMACH = 1.60 | ' "PAGE 70



CN

NORMAL FORCE COEFFICIENT,

DATA SET SYMBOL  CONF IGURATION DESCRIPTICN ELEVON AILRON RUDCER PLUMES REFERENCE [NFORMATION

{EBJSOL ] AMES 97-616 [A2 01 TO S1 NO PLUMES - eals) 000 .00 .000 SREF 3155.0000 SO.FT.
(E85001 ] AMES 97-516 [A2 01 TQ S1 PC/PT _NOM:SRM A/A=8 000 .000 .0ua 3.000 LREF 50.800C FT. :
{RBJS27 ) AMES 97-616 [AZ2 Ol TO S1 OMS NO PLUMEZS .CQ0 000 G0 000  BREF 73.5000 FT.
(R3¢027) AMES 97-816 [AZ O1 TC S1 CMS,PC/PT=NIM.SRM AZA-B Radls 000 Nsais) 5.000 XMRP 85.4167 FT.
. YMRE L0000 FT.
. ZMRP 4.0000 FT.
. SCALE Q120
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DATA SET SYMBOL  CONFIGURATION OESCRIPTION ELEVON AILRCY FRUCDER  PLUMES REFERENCE INFORMATION

FOREBBDY AXIAL FORCE CC}EFFICiENT. CAF

(EBJSO1 ) AMES @7-B16 1AZ ] T S1 N PLUMES . .00 .C20 .CC0 000 SREF  3i5S.0000  SQ.FT.
{ EBSODI ) AMES 97-816 1A2 O1 TC S1 PC/PT NOM.SRM AZA=8 “0G0 Kons, 63 5.000 LREF S0.6000 FT.
(R2S27) AvES S7T-S16 [A2 Gl 7O S1 O¥S NO PLUMES -020 103G R B0 BREF 73.5000 FT.
(RBJOZT ] N‘"r_S g97-615 [AZ Bl T¢ Sl OGS, PC/PTeNOM SRM A/A=D QA0 Rees) CCO 5.000 5!‘19; 85.-‘:0183 ;‘_‘T_',
i e .
ZMEP 4.0000 FT.
SCALE .0i%0
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CLM

PITCHING MOMENT COEFFICIENT,

PLUMES

DATA SET SYMBAL  CONFIGURATION DESCRIPTION ELEVGN AILRON RUDDER REFERENCE INFORMATION
[£8J3501) AMES 97-8156 jAZ Ol TC 51 NO PLUMES Q00 020 .0c0 000  SREF 3155.0000 SQ.FT.
L (EBJDOL ) AMES 97-B16 JA2 00 TO S1 PC/PT NCM.SRM A/A=8 Nanie; .Coo Ra:ele) 5.000 LREF SC.eQ00 FT.
{R24527 ) AMES S7-E16 (A2 G T0 S1 OMS NO PLUMES .00 .000 .Co0 .CO0  BREF 73.5000 FT.
(R3027) AMES S7-B16 1A2 01 10 S1 OMS.PC/PT=NCM.SRM A/A=8 .6og G0 .000 S.000 XMRP §5.4157 FT.
YMRP .CO20 FT.
ZMRP 4.0000  FT.
SCALE 0120
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DATA SET SYMBOL  CONFIGURATICN OESCRIPTION ELEVON AILRON RUDDER  PLLMES REFERENCE INFORMATION

‘1 ERJSC1) AMES 97-816 1AZ §1 T0 Si NG PLUMES 000G LR L2 000  SREF 31SS.0000 SQ.FT.

(£825001) AMES 97-616 1A2 Ol 10 $1 PC/PT NGM.SRM A/A=B Noinia) L0 Ress $.000 LREF 535.8C00 FT.

(RBSIZ27 ) AMES 97-616 1AZ Gt 10 S1 CMS NO PLUMES 00 L0232 L2000 000 BREF 73.3000 FT.

[ R3e027 ) AMES §7-G16 1A2 Gl TO S1 CMS.PC/PT=NGM, SRM ASA=S OG0 Bawe; LOCA 5.000 XMRP 86.4157 FT.
YHRP 0ooo FT.
ZMRP 4.0000 FT.
SCALE .0lsa
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DATA SET SYMBOL  CONFIGURATICN DESCRIPTION . ELEVON  AILRCN RUDDER  PLUMES REFERENCE INFORMATION

3155.0000 SOQ.FT.

(E8JQ01L Y AMES 97-616 1AZ 01 I0 St PC/PT NIM. SF\’H h/A-B H 000 .C0C .CCO
{R2327) AMES 97-%12 };‘\\; G TO SI OMS NO PLUMES ! 000 .00G .0C0 .0CC  BREF 73.3000 FT.
1

(RBJ027 ) 0 TO S1 OMS«PC/PT=NIM SRM A/A=D 000 L2 .C30 5 00a  XMRP B5.4167 FT.
_ YMEP Qoo FT.

IMRP ©4.0000  FT.
SCALE 0120

{EBJSAL 3 AMES 97-816 1A2 €1 70 S1 NI PLLMES - L00 .00 .CCQ 000 SREF 33.
5.000 LREF 50,8000 FT.
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Cy

SIDE FCGRCE COEFFICIENT,

DATA SET SYHBOL

(EBJ2Q22
£ wBJCO2 1
[R24522)
(WB4022)

CUNFIGURAT[GV CESCRIPTION

S 97-516 1A2 01 18 S} NJ-PLUMES
nLo a7-816 1AZ Ol TQ S1 PL/PT NCGM.SRM AsA=8
TQ S1 OMS NO PLUMES

AMES 87-516 [AZ2 Cl
AMIS 27-516 [A2 Ol TO S1 GMS.PC/PT=NCM.SRM A/A=B

ELEYON
UDG

65
‘030

ATLRON

.CoC

.CC0
L0230

RUOCER

.CC0
.Qco

020

REFERENCE
SREF 3155.0000
LREF 50.8000
8REF 73.50C0
- XMRP E5.4167
YMRP .CCO0
ZMRP 4.0000
SCALE .01l
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CYN

YAWING MOMENT COEFFICIENT.,

{BODY AXIS)

DATA SET SYM3OL  CONFIGURATION CESCRIPTION ELEVEN AILRON RUCDER REFERENCE INECRMATION
[EBJS02) AMES 97-815 A2 D1 TO S1 NO PLUMES .00 022 .coa _SREF 3155.0000  SO.FT.
{ WBJDO2 ) AMES G7-B16 [A2 Ol TO 51 PC/PT NCMiSRM A/AB 000 623 coo LREF S0.E000  ET.
(RB.522 ) AMES S7-816 1A2 81 TG 51 CMS NO PLUMES 0c0 o) .600 BREE 735000 FT.
{ W2d023) AMES Z7-818 1AZ O TO S1 OMS.PC/PT=NOM.SRM A/A»8  .0C0 023 oo - XR> 852167 e
iR 4.0000  FT.
SCALE 010
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(BODY AXIS)

CBL

ROLLING MOMENT COEFFICIENT.,

Ly i 4 b | ¢t

fv3:0251 A AMES 97-518 [A2 Gl TO 51 OMS.PC/PT=NTM.SRM A/A=B  .00C .uuy WU DU A Go.wins  r.
YMRP .0Ca0 FT.
ZMRP 4.C000 FT.
SCALE gi80
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CLM

PITCHING MOMENT COEFFICIENT,

DATA SET SYMBOL  CONFIGURAT [ON DESCRIPTION ELEVON' AILRON RUDDER  PLUMES SRR;:FERENCE g\'s;%nmrs IOGET
(EBS mss 97-516 1AZ D1 TO St NO PLUMES .0C0 oo Reials! .00 £ 21535.00 FT.
wgﬂ'gggi MES 97-B16 1AZ Ol TO S1 PC/PT NGM. SRM AsARS 000 00 200 S.000 LREF 50.8000 FI.
{RE4529 ) AMEZ 57-218 143 ©1 10 51 CFS NO PLUES .00 Kooy 000 000 BREF 73.5000 FT.
[ vBJ022 ) AMES 97-B16 1A2 01 TO S1 OMS,PC/PT=NO4. SEM A/A=D Naiais) oo L0 5.000 ﬁmgz Bo.gégg !f::_']r_‘
ZMRP 4.C000  FT.
SCALE 619
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CWBM

WING BENDING MUOMENT COEFFICIENT,

DATA SET SYMBOL  CONF IGURATION DESCRIPTICN ELEVON AILRCN RUIDER  PLUMES REFERENCE INFORMATION
[ERJSO2) AMES 97-G16 A2 Ol TO S1 NQ PLUMES Relain) . .cag 000 SREF  3155.0000 sgra
GEER U RIS pddAN e O BR E B g B EE
5533-8533 iﬁ%% gg gég Eg g{ TG 51 CM5.PC/PT=NTM SRM ArA=B :qoo o) 020 5.000 ig:gg as.é é gg §1T'
pavar 40000 FT
SCALE Giso
.004 F T—Tr=7 —TTTTY LI I 4 T T7T B e e | T T TT"T L - | LI S f I S ]
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CY

SIDE FORCE COEFFICIENT.

DATA SET SYMBOL  CONFIGLRATION CESCRIPTICN ALPHA ELEVON RUDDER  PLUMES REFERENCE INFORMATION
{RBS32817 AMES 97-816 (A2 01l TO S1 C+S NO PLUMES . -5.000 030 .LCo 000 SR\EF 3155.00C0 2 SQ.FT,
[RB4529} AMES 97-518 [AZ UL TO S1 OMS NQ PLUMES 000 000 000 L.000 LREF S0.2000  FT.
[R3JS3012 AMES 97-B16 1AZ Ol TO SI1 GMS NO PLUMES 5.0C0 .C00 L.CC0 .000 8REF 73.5000 FT.
[v2J023) AMES ©7-51B [AZ2 01 T0 51 CMS.PC/PT=NIM.SRM A/A=E  =5.C00 Rans LCCO 5.000 XMRP £5.4167 FT.
{ w2029 AMES §7-B16 [AZ 01 TO SI CMS.PC/PTeNOM. SRM A/A=B 00 Neon) D 5.000 YMRP LBCO0 FT.
(wa4032) D AMES §7-618 [AZ D1 TO 51 GMS.PC/PT=NCM.SRM A/A=B 5.000 . oo - 0D 5,000 ZMRP 4.0000  FT.
SCALE Qis0
.20111 T Tt T T T rf T T T T T T T I T T T T Y T T T
.15 1
A0 7 N
.05 L i
.00 T »
a J
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FIG 15 EFFECT OF ALPHA ON LATERAL CHARACTERISTICS WITH PLUMES OMS ON
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{BGDY AXIS)

CYN

YAWING MOMENT COEFFICIENT,

[ R2J528) AMES O7-516 1A2 G TG S1 OMS NO PLUMES ; -5.000 .ooo .60a .000  SREF 31S5.0000  SO.FT.
(R2J529) AVES S7-615 [A2 B1 TO 5§ CMS ND PLUMES .0ca Noies! €29 080 LREF S0.eCo0 FIT.
{R3J533) AMES S7-616 1A2 CI TO Si C%5 ND PLUMES 5.000 o €82 .000  BREF 73.sooo0 FT.
{ w028 ) AVES S7-B18 1AZ Ol 70 S! CMS.PL/PTNGM.SRM AZA=8 -5 .0C0 R 230 5.000 xR 25.4167 FT.
(w3029 ] AMES 97-515 1A? 01 TO 51 GM5.PC/PT=NGM,SRM A/A=B Belss Koad et 5.003 YMRP ooec FT.
(was020] [N AMES 97-6156 1A2 01 TG 51 GMS.PC/PT=NG.SRM A/A=8 5,000 Koo 63 S5.000- ggﬁPE 4.%:2% FT.
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DATA SET SYMBOL " CONFIGURATION DESCRIPTION FLPHA ELEVSN FROOER  PLUMES - REFERENCE INFORMATICN
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DATA SET SYM30L

(RBJ228 )
(RBJS23)
[R2J530)
[ ¥2J028)
{ w4029}
[w2J030)

.05

.04

\

.03

(BUOY AXIS)

CcBL

.00
-.01
-.02
~-.03
-.04

-005

ROLLING MOMENT COEFFICIENT,

- -~.06

- -07__

CONF IGURAT 10N DESCRIPTION APHA  ELEVON RUODER . PLUMES  REFERENCE [NFORMATION
AMES 97-616 1A2 O) TQ 5! OMS NI PLUMES -5.000 occ .00 .000 SREF  31S5.0000  SQ.FT
AMES ©7-8i5 1A2 Ol TO Si OMS NO PLUMES -0 g0 .000 .000  LReF S0.ecoq FT.
AMES 57-B16 142 G TG S1 OY5 NO PLUYES s.c00  .G36  .020 1000 EBREF 73.5000  FT.
. AMES 37-816 1A7 Gl 10 S| OMS.PC/PTANGY.SRM A7A=8 -5.000  .000  .000  5.000 XMRP 5.2167 FT.
AVES S7-B16 1AZ O 70 SI OMS.PC/PT=NGM.SRM AsA=8 00O 000 oD 5.000 YMRP coca T
[y AMES $7-G18 (A2 Ol TO S1 CMS.PC/PT=NOM.SRM A7A=8  5.000 ‘600 .00 S.800 2MRe 4.0000 T
SCALE 9190
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PITCHING MOMENT COEFFICIENT. CLM

DATA SET SYMBOL  CON IGLIRATION DESCRIPTICN ALPHA ELEVON  RUCOER  PLLMES REFERENCE 1INFORMAT IGN

{R2J528) AMES 97-616 1A2 C1 10 3] £MS ND PLUMES ~5.000 ey .0C0 .COn  SREF 3155.0000 SQ.FT.
(R245239 ] AMES @7-615 1A2 Di TO Sl OMS NO PLLMES 000 Reee .C2a 000 LREF =0.8000  FT.
UR353C) AMES 97-516 1AZ2 01 TO Sl oMS NO PLIMZS 5.020 .L20 LC20 .600  BREF 73.50G0 FT.
(w2028 1] AMES 97-818 1AZ Q1 10 S CM5, PC/PT=NCM SRM AsA-B -5.000 20 L8 S.p00 XMRP . B5.4167 FT.
(v¥3s023) AMES 97-616 A2 Gt 10 S 0MG, PC/PTENSM, SRM A/A=G L0200 Ruee wes) 5.000 YMRP LODoD FT.
(wB0301 [ AMES S§7-516 1AZ O 70 Sl MG, PC/APT=NCM SRM A/A=B -5.000 Haas) .33 5,000 ZMRP 4.0003  FT.
SCALE .Q1=s0
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CWBM

WING BENDING MOMENT -COEFFICIENT,

DATA SET SYMBOL  CONFIGURATION QESCRIPT oM ALLPHA ELEVON RUDDER PLUMES, REFERENCE INFORMATION
{R8JS28) AMES 97-B16 1AZ QI TO Si GMS NO PLUMES -5.000 oo0 .000 .000  SREF 3155.0000 SOQ.FT
[RBEJ523 ) AMES 97-B16 1A2-01 TOQ S1 CMS NO PLUMES 200 coo .000 .0C0 LREF 50.8000 FT.
(R24530]) AMES §7-B16 [A2 O1 TG S1 CMS NQ PLUMES 5.0C0 ele .000 000  BRET 73.9000 FT
(w2078 ) . AMES 27-618 A2 01 TQ S1 GMS. FC/PT=NC™.SRM A/A=3 -5.000 C30 000 5.000 XMRP 25.4157 FT
(¥25029) AMES 37-6i6 1AZ C1 TQ S CMS.PC/PT=NOM,SRM A/A=8 .0C0 Go0 .Coo 5.000 YMRP 0000 FT
{ ¥E<D30) ) AMES 97-5i6 [AZ O1 TO S) OMS. PC/PT=N0M, BRM A/A=B $.000 000 .oon 5.000 éE!RF'E 4. gcgg FT
. ! AL 013
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cY-

SIDE FORCE COEFFICIENT,

ATA SET SYMBOL  CONFIGURATION DESCRIPTISN ALPHA ELEVON RUTDER  PLUMES REFERENCE INF LAl TLN
RBL{529) AMES 97-516 A2 Ol TQ S1 NO PLUMES 5.0C0 000 .0QQ 000, SREF 3155 oosC SQLFT.
FEJ8021) AFES 27-516 (A2 Ol 7O 51 NG PLUMES 020 Ness) Mans| GC LREF 0.8C00 FT.
R 524 ) AMES 97-616 1AZ GF 70 S1 NI PLUMES =5.0C0 .G30 Hues] L0030 SREF 73 SDCQ FT.
R2J025] AMZS O7-818 (A2 QL TG 51 PC/PT=MNIM, SRM A/A=R =5.000 L20 00 5.000 XMRP 85.4167 F7.
FRJIC02) AMES 97-515 1AZ Q1 70 S1 PC/PT NOM, SEM A/A=B LGa0 200 .COQ S.000  YMRP Resiae] F7.
RE0Z25 ) D AMES 97-B16 (A2 Ol TO S1 PC/PT= WNGM. SRM A/AD 5.0C0 000 Reaa) 5.000 ZMRP 4.0000 FT.
SCALE 2190
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YAWING MOMENT COEFFICIENT,

(BADY AXIS)

CYN

DATA SET SYMEOL  CONFIGURATION DESCRIPTION ALPMA  ELEVEN RUDDSR PLUMES  REFERENCE INFORMATION
{RBYS2S ) AMES S7-G16 [A2 01 TC S1 NI PLUMES 5.020 .00 000 . .000 SREF  3153.0000  S3.FT.
{FBS02 ) AMES 97-516 [A2 Bl TG S1 NG PLUMES .00 eteis "GO 1000 LREF SH.go00  FT.
{31524 ) AMES 37-816 1AZ 01 TQ 51 NJ PLUMES -5.000 s -0C9 .0b0  BREF 73.5000  FI.
(720025) AMES S7-818 142 O1 T S1 PC/PT=NCHM.SRM A/A=B -5.000 ot ‘630 S5.000  XMRP 55.2167 FT.
(F2Ie02) | AMES 97-B15 [A2 01 10 31 PC/PT NOM.SRM A/A=3 020 EZ ‘GEa 5.000 YMRP ‘Gnon FT.
(REIDZE] [N AMES 97-B18 1A2 Ol TO 51 PC/PT=NDM.SRM A/A=3 5.000 £33 ‘G0 5.000 ZWRP 4.0000  FT.
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CBL

ROLLING MOMENT COEFFICIENT,

(80O0Y AXIS)

DATA SET SYMBOL

{RESS2S) g
B

CONF IGURATION DESCRIPTION

AMES 97-615 JAZ [! 1O SI NO PLUMES

AMES S7-516 [A2 Ot TO Si NO PLLME

AMES S7-B16 1AZ DI 70 Si NI PLLMES

AMES ‘97-616 [A2 D] TO 51 PC/PT=NGM.SRM -A/A=D
AMES 97-515 1A2 D1 TG S! PC/PT NCM.SRM A/A=B
AMES 97-516 [A? 01 T0 S1 PC/PT=NIMWSRM A/A=B

ALPHA,

ELEVON RUDDER

020
000
Qo0
.00
.00
Ru's's]

.CCo
.0Co
.0co
.Oco
.C00
.0C0

SREF
LREF
8REF
XMRP
YMRP
2
SCALE

RP

REFERENCE

INFORMATIOM

3155.0000
£0.8000
73.5000
85.4167
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CLM

i

DATA SET SYMBOL  CONFIGURATION DESCRIPTION ) FLEVON RUDDER  PLUMES REFERENCE INFORMATION
(R34525) % AVES 97-818 J1AZ 01 TO 51 NG PLLMES S.C00C 000 Nelnie) .000 SREF 2155.0000 SO.FT.
| FBs302 ] AMES 97-B16 1A2 01 10 Si NQ PLBMES .Coo 000 .000 .00 LR&F S0.8C00 FT.
L(R2J524) . OAMIS 97-B15 1A2 O TO S1 ND PLUMES -5.000 000 .Coc 000 BREF 73,5000 FT.
(RE<023 ) AMES 97-B16 1A2 0] TG S1 PC/PT=NGM.SBM A/A=8 ~5.CC0 .C3 00T 5.000 XMRP 86.4i67 FT.
{FBJCOZ) AMES @7-616 [AZ Ol T8 S1 PC/PT NOM.SEM A/A=G LQ0 .C00 .CCC 5.000 YMRP .0G00  FT.
(REJO28) [ AMES 97-515 iAZ C1 TO 51 PC/PT=NTM.SRM As/A=D $.000 .OC0 .Cao $.000 ZMRP 4.,0020 FT,
. ’ SCALE L0120
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CWBM

DATA SET SYi‘ﬂBGL. CONF IGURATICN DESCRIPTIGN ALPHA ELEVON  RUDDER PLUMES REFERENCE INFORMATION

WING BENDING MOMENT CGBEFFICIENT,

{RBJS25 ] AMES 97-616 [AZ 01 TA S1 NO PLUMES 5,000 .C0C 000 000 SREF 3155 .OOOC SOLFT.
(F3JS02) AMES 97-615 [A2 01 TQ S1 NO PLUMES : .0CO 000 .00C 000 LREF S0.8000  FT.
{R3J3524) AMES 97-616 [AZ Gl TO SI NJ PLUMES -5.000 009 00 000  BREF 73.5000 Fi.
(R3J0OZ3) AMES O7-615 [AZ B) TC S1 PC/PT=NGH.SRM A/A-S ~5.000 .C00 G320 S.000  xXHMRP B5.4167 FT.
[FBe002) A¥ES S7-616 [AZ 1 TO.S1 PC/PT NCM.SRM A/A=8 Reise] Rualsh Rons) 5.000 YMRP .Q0C0 FT.
(RBJOZB) ™. AMES 27-BI6. IAZ QL T0.S1 PC/APT=NOM SRM AZA=B S.000 .Co0 Reias; S.020 égiﬁg 4 .S?Sg FT.
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CN

NORMAL FORCE COEFFICIENT.

DATA SET SYMBCL  CONFIGURATICN DESCRIPTION ELEVON AILRON RUDDER PLUMES
£ RBJISCL) AMES ©7-516 1AZ O TQ S1 N3 PLUMES 600 000 .00 .000  SREF 3155 0000  SO.FT
{RBJSI1) AMES S7-516 1A2 01 T0 Sl N3 PLUMES 15.000 050 10.000 000 LREF D.8000  FT.
{RBJSZ1 } AMES D7-B16 1A2Z D1 T0 S1 NO PLUMES -10.000 680 10.000 .Q00  8REF 23 500G FI.
[ RBJ001 AMES 97-B16 1A2 O T3 51 PC/PT NOM.SRM A/A=B .0ea Wosls) 000 S5.600  XMRP 85.4167 FT.
(RRJDII) AMES S7-B1E 1AZ 01 -TQ 51 PC/PT=NGM:S8M AZAS 10.000 G 10.090  5.000  YMRP onoo FT.
(R2J021) [N AMES 27-616 A2 Ci TG S1 PC/PT=NIM SRM A/A=B -10.000 ‘000 10.000  5.000 égifs oec FT.
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CN .

" NORMAL - FORCE COEFFICIENT,

DATA SET SYMBCL  CONIGURATION DESCRIFTION ELEVON AILRON RUODER PLUMES. | REFERENCE {NFORMATIONM

( RBISTL ) AVES 97-B16 1A2 61 TO SI NO PLLMES .0oa .oog .000 .00 SREF  3!55.0000 SO.FT.
(RECSIL ) AMES 97-516 1AZ G T0 51 NC PLLMES 10.000 000 10.090 600 LREF SQ.8000  F3.
¢ RRJEZ] ) AYES S7-618 A2 01 TQ 51 NG PLLMES -10.000 830 15,600 ‘D00 BREF 73.5000 FT.
[ RB.00] ) . AMES G7-616 1AZ G1 TO Sl PC/PT NIM.SRM A/ASB slels] Wil 00 sloon xmRe 85.2167 FT.
(R2J011 ) AMES §7-816 1A2 01 TO §1 PL/PT=NIM.5RM AZA=8 10.C00 00 10.000 5.000  ywRP ceq Fr.
(RBJO21Y [ AMES 97-B1E 1A2 01 TQ S1 PC/PT=NIM SRM AZA=@ -10.608 .02 10.00G  5.000 ZeRP 40000 £T.
SCALE 0150
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CN

NORMAL FORCE COEFFICIENT,

OATA SET SYMBOL CWIGUR-‘\T!O.N DESCRIPTION ELEVCN AILRON PLUMES REFERENCE INFORMATION
(RBJSOL I AMES S7-616 1A2 0! TO S1 NO PLUMES ,000 .000 .C00 SREF 3!55.0900 SQ.FT
{RBJS11 1) AMES 97-Bl6 .1AZ 01 TO SI WO FLUMES 10.000 000 000 LREF 50.8000 FT
([REJ521) DATA NOT AVAILABLE ~10.002 000 ,000  BREF 732.5C20 FT
el § METEi R msazumE ol 8 =
(REISLL] [ DAta NOT AVAILABLE | h -10.000  .003 Slo00  ZrP 419980 FT
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DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON  AILRON RUDDER  FLUMES REFERENCE INFORMATICN

FOREBGDY AXIAL FORCE COEFFICIENT, CAF

[REJ301 ] AMES 97-616 1A2 01 70 S1 NO PLLMES ’ 000 000 Neao] 000 SREF 3135.0000 SO.FT.
(REJS11) AMES 97-5l6 [A2 01 TO S1 NO PLUMES ' 10.000 000 10.000 000 LREF 30.8000 T,
[RIJS2H ) AMES 97-6i8 A2 01 TO S1 ND PLUMES -1Q.000 L0200 10,020 000 BREF 73.0000 FT.
{RBEJICAL ) AMES 97-518 JAZ 81 TG S1 PL/PT NOM.SRM A/A=8 e ns) 0CD Rey, $.0C00  XMRP 86.4167 FT,
(REBJOL] ) AMES 37-616 1A2 Ol 70 SI PC/PT=NCM.SRM A/A=R 10.000 L0000 1G.CO0 $.000  YMRP L0000 FT.
(REJ021T [y AMES 97-616 A2 Ol TD S| PC/PT=NCM SRM A/A=8 -10.000 002 10.000 5.000 éEﬁFE ﬂigfi?gg FT.
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CAF

FOREBONDY AXIAL FGRCE COEFFICIENT.

DATA SET SYMBOL  CONFIGURATION DESCRIPTION - - ELEVON AILRON RUCDER  PLUMES REFERENCE INFORMATION

(R3JS0OL ) AMES 97-516 1A2 01 TO St N2 PLUMES . .COd 802 Resvs] 000 SREF 3155.0000 SQ.FT.
{RBJSIL} AMES 97-616 1AZ2 Ot TO Sl NC PLUMES 10.00G L02 i0.Cen 000 - LREF S0.8000 FT.

. (RBJ3Z21) AMES 97-816 A2 QL TO S1 NO PLUMES ~10.08G 000 10.0CT 000 B8REF 73.5000 FT.
[RBJCO] ) AMES 97-B16 1AZ 01 70 S1 PC/PT KCM.SRM A/A=G .00g .02 LCCO S.000 XMRP 85,4167 FT.
{RB4J011) AMES 97-B18 JA2 GiI TO St PC/PT=NOM.SRM A/A=Z 10.000 000 12,820 S5.00Q0 YMRP G000 FT.

- (REJDZ1Y [y AMES 97-B16 1A2 0 TO S1 PC/PT=NOM SRM A/A=8 -10.000. . .000 10.C20 . . S.00C ggiEE 4.8{3‘?8 FT.
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CAF

FOREBADY AXIAL FORCE COEFFICIENT.

DATA SET SYMBOL  CONFIGURATION DESCRIPTION ' ELEVTN AILRON RUDDER PLUMES REFERENCE INFORMATION

I PBJS0l ) AMES 97-616 A2 Qf 70 S1 NO F'LU-'"ES ' 000 LR Reuel 000 SREF 3155.0000 SQ.FT. -
(RaJ51l? AMTS 97-616 IAZ Ol 1O S1 NO PLUMES : t0.0a00 LoD 10.0C9 ,000 LREF 5C.8000 FT.
{RRJS2i] DATA NOT AVAILABLE ~10.0C0 L0000 10.000 L0000 BREF | 73,2000 FT.
{R24001 ) AMTS 97-816 1A2 Q1! TO S1 PC/PT NOM.SRM AZA=B 000 Raew) 000 5.000 XMRP B6.4157 FT.
{RBo0O11] AMES S7-Bl16 1A2 Ol 10 51 PC/PT=NOM.SRM A/A=B i10.000 00 iC.CC0 5.000 YMRP L0000 FT.
{RBs021 ) D OATA NOT AVAILABLE ~{0.003 Reinal 15.000 5.000 SEEEE 4 .g?gg FT.
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CLM

PITCHING MOMENT COEFFICIENT,

DATA SET SYMBOL

3155.0000

80.

CONF IGURATION CESCRIPTION ELEVON AILRON  RUDDER  PLUMES REFERENCE [NFCRMATICON

TO St NO PLUMES ' .00 .000 Koo 000 SREF FT.

[RBJS0 ) AMES 97-B16 1A2 O
[REBJS1) AMES 97-B16 1A2 01 TQ Si NO PLUMES 10.00Q Naiva] 10,500 L0000 LREF - 80,8000 FT.
[R3JD21 ) AMES 97-B16 1AZ ) TA Si NO PLUMES =10.020 000 10,0032 000 BREF 73,5000 FT.
(R8J001 1 AMES 97-616 1A2 01 TQ S1 PL/PT NOM.SRM AsA=D 020 Resle] G20 5.000 XMRP 85,4167 FT.
(REJOLT ) AMES §7-615 [AZ 01 TG S1 PC/PT=NOM/SRM A/A=S 10.0CQ 000 10.000 5.000 YMRP L0000 FT.
{REJOZ] ) D AMES 97-618 [A2 B1 TQ S) PC/PT=NOM SRM A/A=3 =10.000 OCD 0.0 5.000 g?,?\fe . 48‘{]]38 FT.
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CLM

PITCHING MOMENT COEFFICIENT,

REFERENCE INFORMATICN

DATA SET SYMBOL.  CONFIGURATION DESCRIPTION ELEVON AILRON RUDDER PLUMES
[ R3JS021 ) g AMES 97-516 1A2 Ol 70 5] NQ PLLMES 000 009 0C3 000 SREF 3155.0000 . SQLFT
{R34511) AMES 97-816 1AZ2 C1 70O S1 NQ PLUMES 1C.000 000 10.002 LO0C LREF 50,8200 FT.
{RBJIS21 ) AMZS 97-B18 [AZ2 Cl TD S1 NO PLUMES ~-i0.000 000 10.C00 .00 BREF 73.5000 FT.
[R24001 ) AMIS 97-B15 1AZ 01 TO S1 PC/PT NCHM.GRM AZA=R 000 002 L32 5.000 xMRP 86,4167 FT.
[R3011) ™ AMES §7-G1B IAZ O TO S1 PC/PT=NIM.SRM A/A=Z 10.0C0 Rainle] 10000 5.000 YMRP G000 FT.
{R&IC21 3 Y AVES §7-818 (A2 01 TD S1 PC/PT=NCM SRM ArA=D -10.000 Naine) 10,000 5.000 éﬁﬁ&i ‘ig?gg FT.
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DATA SET SYMBOL  CONFIGURATION DESCRIPTION ELEVON AILRCN RUDDER F'LLIHES REFERENCE INFORMATION

CLM

PITCHING MOMENT COEFFICIENT,

[{RBJS01 2 AMES 97-816 1A2 A1 7O S1 NO PLUMES .COC .000 .00 00D SREF 3153.0000  SQ.FT.
{RBJSI1 ) AMES 97-816 1AZ Q1 TO S1 NO PLUMES 10.0C0 LRG0 10.222 000 LREF =0.8060 FT.
[RBIS21 ) OATA NOT AVAILABLE -10.03J0 .OCo 10.C050 000 BREF 73.5C00 FT.
{R3J001 ) AMES S7-B15 1AZ Oi TO $1 PC/PT NOM.SRM A/A=B LOCD Reiom) 022 S.000 XMRP 86.4167 FT.
(R240111): AMES S7-Gi6 1AZ 01 TO Si PC/PT=NOM:SRM A/A=8 10.000 003 10.C00 5.000 YMRP 000D FT.
(RBJO21] [ DATA NOT AVAILABLE ~10.000 000 10.C00 5.000 gﬂitE 48?23 FT.
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CN

OATA SET SYMBOL  CONF [GURATION DESCRIPTICN ELEVON AILRON RUDDER PLUWES REFERENCE [INFORMATIONM

{(R3J501 1} AMES 97-B16 JAZ 01 TQ Si ND PLUMES . . -0C0 .£00 .CO0 000 SREF 3153.00C0 SG.FT.
(REJS11) AMES 97-B16 1AZ Bl TO S1 NO PLUMES i0.000 000 10.000 L00  LREF S0.8000 FT,
(RBJSS21 2 AMZS 97-B18 1A2 1 TO 51 KD FLUMES -13.C0Q 000 10.000 000 BREF 73.2000 FT,
(RESJ03T1 ] AMZS 97-816 1A2 Q1 TO 51 PC/PT NOMISRM A/A=2 000 L0 000 5.000  XMRP 85.4167 FT.
{REJOLI ] AMES 97-516 1A2 ©f T0O S1 PC/PT=NOM.SRM A/A=8 1G.C30 L0 10,000 5.000 YMRP 0000 FT.
IRBSO21) [y  AMES 97-6B16 1AZ 01 TO Si PC/PT=NGM SRM A/A=8 =10.C00 .00 iD.Coo 3.000 'E’EZRF‘E 48(1383 FT.
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CN

NOGRMAL FORCE COEFFICIENT,

DATA SET SYMBOL  CONFIGURATION DESCRIPTION © ELEVON AILRON RUDDER PLUMES REFERENCE INFCRMATICN

[ R2JS01 ) AMES 97-8i6 1AZ @i TO S NO PLLMES . .000 .009 .000 .00 SREF  2155.0000  SG.FT.
(RBJI511) -AMES 97-Bi6 1AZ Bl TO 51 NG PLUMES . 10.000 008 10.000 008 LREF 50.8000  FT.
(R3s521 ) AMZS §7-516 [A2 Bl T8 S1 N3 PLUMES -10.000 oCo0 10,032 J00G EBREF 735066 FT.
{ RBJODL ) AVES 37-5i6 1AZ Ol TG S1 PC/PT NOMySRM AZA=B -o00 -con 000 S.000  XMRP 85.4167 FT.
{RBJOL1 ) . A¥ES §7-818 1A2 G! TO S| PC/PT=NCM.SRM AsA=S 10080, .. .000 (C.000 . S5.000 YMRE . .00Gd  FT.
{RBJOZ1)} [ AMES 97-B16 1A2 Ot TO SI PC/PT=NCM SRM A/A=3 -16.000 000 i0.000  5.000 ZMRP 4.0000 FT.
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CN

NORMAL

TATA SET SYMB0L CONE IGURATION DESCRIPTICN ELEVON  AILRON RUDDER PLL.ES;‘: SRER;FER%I’*:%ES EE%RNA;;U?T
E§§j§?{§ Qﬁié gg-gig i:g gi }g g% Eg 5&83%3 ID:ggg :888 10'8%8 000 LREF S0.8000 FT.
{RBJS21 } DATA NOT AVA[LABLE -10.000 .C00 10.000 000  BREF 7;.50@2 FT.
(RBJ"GUl ] g A¥YES 97-616 A2 QI YO S1 PC/PT NOM.SRM A/A=B Naie:e] 0G0 L£30 S. UED Xf“-gg B8G.4167 T.
(RBJOIL) AMES 97-G18 [AZ Gl TO S1 PC/PT=NCM.SRM A/A=S 10.000 Halee] 10.C00 S.00Q Yt Rnlajsia} FT
. LR34021) D DATA NOT AVAILABLE ~-10.0C0 000 10.000 5.000 ggifE 48?38 FT
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CwiM

WING BENDING MOMENT CGEFFICIENT.

DATA SET STMBOL- CONFIGURATION DESCRIPTION

ELEVCN AILRON RUDOER PLUMES' REFERENCE INFORMATICN

(REJS0I ) %g AMES 97-G16 1AZ 0! TO S1;NG PLUMES .age .Co% 000 .000 SREF  315S.0000 SG.FT,
[RBJ311] AMES S7-816 [A2 O T0 S1'NO PLUMES 10.002 000 10.000 000  LREF 50,8000 F7T.
[RB4521] ANMES 97-618 [AZ2 QI TO SI'ND PLUMES ‘ =10.000 L2320 10.000 000 BREF 73.3000 FT.
. IREJDOL) _AMES 97-616 [A2 O TQ S! PC/PT NOM SRM A/AR .0CQ Asen) 030 S.000 XMRP £6.4167 FT.
(R24011] AMES ©7-616 [AZ Ol TQ S PL/APT=NOM\SRM A/A=B 10.030 L0082 10.Co0 5.000 YMRP 0000 FT.
(RED21) [ AMES 97-615 1AZ 0Ll T0 S1 PC/PT=NCM SRM A/A=B - =10.003 00D 10.070 5.000 ZMRP 4.0000 FT.
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CwBM

WING BENDING MOMENT COEFFICIENT,

DATA SET SYM3CL  CONFIGURATICN DESCRIPTICN ELEVON

AILRON RUODER  PLUMES

REFERENCE TNFORMATION

£ 0 PLUM ] .00a 000 SREF  3155.0000  SO.
AN R B OB L8 i IR R
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CWBM

WING BENDING MOMENT COEFFICIENT,

SYMBOL  CONFIGURATICN DESCRIPTION ‘ . ELEVCN AILRON RUDDER PLLUMES REFERENCE INFORMATION

DATA SET
(RBJSOL ) AMES 97-B16 1A2 O] TQ S1 NJ PLUMES : ' 0030 000 000 .00C  SREF 3155.0000 SGL.FT.
{REBJDI1L) AMES 97-615 [AZ 01 TG 81 NO PLUMES ’ 10.000 000 10.000 L00  LREF - S0.8000 FT.
[RBJS21 ) DATA NOT AVAILABLE =-10.000 000 10.000 000  BREF 73.5000  FT.
[ R2J001] AMES 97-B16 1A2 01 TQ S) PC/PT NOM.SRM A/A=8 000 000 Nase] 5.000 XMRP B5.4167 FT.
(R2JOL1 ) AMES 97-618 (A2 O] TG S1 PC/PT=N3M.SRM A/A=B 15.000 000 10.000 5.000  YMRP Qoo FT.
(rzvoz21l Oy DATA KNOT AVAILABLE . =10.000 L0000 10.0C0 5,000 ZMRP 4.0000 FT.
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DATA SET SYMBOL  COMNFIGURATION DESCRIPTICN : ELEVON AILRON RUODER PLUMES REFERENCE  INFURMAL TUN

[RBJ30I 7 AMES 97-516 1AZ D1 T S1 NO PLUMES 000 000 000 000 SREF 3155.0000  SA.FT.
{RBJSIL] AMES S7-5168 A2 Ol TC S1 NO PLUMES 10.902 .00 i0.C20 000 LREF 50,.B000  F7T.
{R3JS21 ) AMES §7-516 1A2 Ol T4 S1 NO PLUMES -10.00C 0G0 10.0090 LC0  BREF 73,5000 FT.
{ R84001) AMES G7-B16 (A2 D1 TG S1 PC/PT KC.SRM A/A-B 002 .000 000 S.000  XMRP €6.4167 FT,
{REJOL1) AMES 97-8516 1AZ2 DI 70 S1 PC/PT=NCM.SRM A/A=8 . 10.089 000 10.000 S.000 YMRP . LOo0D FT.
trRadc21y Dy AMES 87-515 1A2 Gl 70 S1 PC/PT=NOM SRM A/A=G -10.00C .CC0  16.0030 5.000 égiEE 481088 FT,
-022 :llll T 11 T T 11 Trf/|£31\111 T T 11 LI S A M IR R B T LT T T T 17T T T°% T T T T v 77 Illi:
020 T : // i; ]
r Tl b, N
-018 N ~N - Q\ I—-\‘{g\ -
.018 T O \\D,//fv\\g \\\\ .
012 + —r - g < :
5 | A AT AN ]
. <010 T = 35 < SN \T ]
b : a\<:\ D s e f
- \ -
C . .006 \\\\\P ~J .
H_‘ r (e /gxp\-\ \ LY \ .
8- B . /A [N “'\A:K o %, - ]
. 002 T Ve TN \ EL 7
S .oo0 — ANS AN o _ :
S | - \ﬂ‘*’aﬂhﬁ‘\:\ﬁix St ] -
. - -002 L \ I X -
o -.004 T \\\ \\\\ 7
W - : ]
~,006 T & u
E \\\wg P -

-.008 T —

C ]
-.010 T .
-.012 T -
C=.014 T ]
: Lt | I I | y I i L L | I b 2 T | | S Skl I 1 1 L J_t tt | . -
i

—.016 fgtitigg i g ST T 7 8 9 10
| ANGLE OF ATTACK. ALPHA, DEGREES '
FIG 17 FFFECT OF PLUMES ON ELEVON AND. RUDDER POWER. BETA=0.0

{AIMACH = 1.60 PAGE 1Gt



Page intentionally left blank



Cy

DATA SET SYMam.  CONFIGURATION DESCRIPTION ELEVON  AILRON  RUDCER  rFolMb> b ereNLE  TNFUNMAT T

SIDE FORCE COEFFICIENT.

(R2450Q1 ) AMES 97-B16 1AZ G1 TO S1 N3 PLUMES .00 .Q00 000 L0000 SREF 31SS.0000  SOLFT,
(RBJISIL ] AMES 97-6l15 1A2 01 TO S1 NO PLUMES 16.000 L.CCO  10.00Q 000 LREF S0.8005 FT.
{RE8J521 ) DATA NOT AVAILABLE -10.000 000 10,000 .00 EREF 73.5C00 FT.
{R3s001 ) MES 97-616 [A2 C1 10 Si PC/PT NOM.SRM A/A=8 Rens) LQC0 .C0J 5,000 XMRERP §5.4167 FT.
(R2J011) A“ES o7-516 [AZ 01 TO S1 PC/PT=NOM.SAM ASA=3 15.C02 L.LO0  10.000 5.000 YMRP LWD0CD O FT.
(R2J0Z1) D DATA NOT AVAILABLE -10.000 Hanel 10.000 5.00C  ZvRP 4 ,COCO FT.

‘ SCALE .0iE0
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(BODY AXIS)

CYnl

YAWING MOMEMT COEFFICIENT,

DATA SET SYMBOL

(RBJ301 ]
{R2J3117}
[RBJID2Y )
[ REBJO0CT )
(RBJG11)
(R340211]

.010
.008

.006
.004
.002
V.DGO

-.002

-.004.

-.006

-.008

-.010

-.012

.014
IDIB
.018

.020

CONF IGURATION DESCRIPTICON

ELEVEN .

RUDOER

PLLMES

REFERENCE [NFORMATION

% AMES 97-516 [AZ2 QI 70 S1 NO PLUMES Rainia .C20 Q20 000 SREF 3155.0000 SG.FT
AMES o97-616 1A2 01 TQ S1 KO PLUMES 10.000 L0050 10.000 00D LREF S0.8000 FT.
AMES §7-B16 1AZ 0] TO S1 N0 PLUMES -10.0C0 0000 10.000 000  BREF 73.5000 FT.
AMES 97-818 1A2 0] TO Sl PL/PT NOMWSRM A/A=8 000 Coo 020 5.G00 XMRP 85,4187 FT.
AMES 97-516 [A2 Ol TQ Sl PC/PT=NCM,SRM AsA=S 10.C00 o0 10.008 5.000 YMRP G000 FT.

Oy AMES 97-616 1AZ O1 TO S1 PC/PT=NCH SRM A/A=8 -10.000 L0000, 10.000 0 S.000  ZMRP 4.0000 FT.

-t SCALE Nejtsiel
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(BAOY AXIS)

CYN

YAWING MOMENT COEFFICIENT,

DATA SET SYMaoL  CONFIGURATION CESCRIPTICON ELEVON AILRON RUCDER PLUMES REFERENCE INFORMATION

( RB4501 ) AMES S7-6i6 1AZ 01 TO S] NO PLUMES .oo0o .0oo .Coo .O03 SREF  3155.0000 SG.FT
{REJSI1) AMES 97-G16 A2 Ol TQ S] NO PLUMES o " 10.000 .G00  10.020 ,000  LREF SC.8000  FT.
(RBIS2] 3 AMES 97-616 1A2 01 T0 S1 NO PLUMES . =~10.0C0 020  10.090 .00C  BREF 73.50C0  FT.
{ R2JCOL ) AMES S7-816 1aZ GI TO S1 PC/PT NOM:SRM A/A=B .0C0 .coo .020 5.000 XMRP £5.4167 FT.
[R3/OI1) AMES 97-8iB iAZ Ol TG S1 PC/PT=NGMERM A/A=8 16.000 000 10.000  5.002 YMRP 0000 FT.
tRBJ0211 [y AMES §7-Gib 1A2 01 7O S1 PC/PT=NCM SRM A/A=B -10.000 .GCD  10.000 5.000 ggﬁ& 4.5?38 FT.
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CYN

YAWING MOMENT COEFFICIENT,

(BODY AX1S)

-DATA .S':'.T SYMBOL CONF [GURATION DESCRIPTION FLEVON  AILRON RUDDER  PLUMES P ERENCE LN R G
[ RBJSO1 ) % AVMES 97-615 1AZ Q! TO Si ND PLUMES 000 000 000 000 SREF 3155.0000 SQ.FT.
[RBJS511] AMES g7-G16 1A2 01 TO S1 NO PLUMES 10,000 000 10.00 00 LREF 50.8200 FT.
[(R3521] OATA NOT AVAILABLE -10.000 LCCO 10.0%0 00D BREF L 73.E000 FT.
{R25001 ) AMES 97-B158 1AZ ©1 TQ S1 BC/PT NOM.SRM AZA=8 .Coa Nsale] Raiwe] S.000  XMRP . BB.A&ID FT.
[R2J0112 AMTG 9Q7-5816 [A2 Ol TJ S1 PC/PT=NDM.SRM A A=D 10,250 Reisle) 10.CC0 5.000 YMRP L0C00 FT.
[R302) 3 D DATA NOT AVAILABLE -10.000 Reinie} 10.000 . 000 ZMRP ) 4,0000 FT.
. . SCALE [a}g=:8}
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(BADY AXIS)

tBL

ROLLING MOMENT COEFFICIENT.

SYMEOL  CONFIGURATION CESCRIPTION ELEVON AILRON RUDDER  PLUMES REFERENCE 1NFORMAT[ON

T
[ RBJE01 ) AMES 97-B16 1AZ 01 70 S1 NQ PLUMES 000 .0C0 .02 - .000  SREF 3155.0000 SQ.FT.
[R243113 AMES §7-816 1AZ D1 TO S1 NO PLUMES 10.003 000 10.CO0 .0C0 LREF =0.8000 FT.
[R3521] AVES 97-B16 1AZ 01 TO 51 NO PLUMES -10.C00 008 1D.000 .00 EBREF 73,9002 FT.
{ 034031 ) AMES 97-616 1AZ2 Ol TG S1 PC/PT NOM.SEM AsA=E 000 .CO0 oG 5.000 XMRP 85,4167 FT.
CRBJOLT D AMES 97-B15 [AZ @1 TO S1 PC/PT=NOM.SRM AsA=E 190.000 .00 19.0C2 5,000 YMRP LOooo FE.
(radozt) D AMES S7-815 [A2 01 TO S| PC/PT=NGM SRM AFA=8 ~10.000 .LB00 10,030 5,000 ér’sii’g 48?&8 T.
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(BODY AXIS)

CBL

ROLLING MOMENT COEFFICIENT,

DATA SET SYMBEOL CONFIGURATICN DESCRIPTION : ELEVON AILRDCN RUDDI_—ZR PLLUMES REFERENCE [NFORMATION
[REJSOL) AMZS 97-5168 1AZ 01 TO S1 NO PLUMES Q00 000 .000 0o0  SREF 3155.0000 SQ.FT.
{R2JSI1 1} AMES 97-518 1AZ 01 TO S1 NO PLUMES 1Q.000 Nelsal 10.0C0 000" LREF 50,6000 FT.
{R35S21 1} AMES 97-B16 1AZ ©1 TO 51 NJ PLUMES -10.000 000 10,0600 00D BREF 73.5000 F¥.
[ R3J00CHE 3 AMES 97-816 [AZ D1 TQ S] PC/PT NGMSRM ASA=E Raisie] Releiel GO0 5,000 XMRP ES.4167 FT.
[RE24011) , AMES @7-816 [AZ D1 TO Si PL/PT=NGM SR A/ADS 10.000 Reail 10.000 S,.000  YMRP 00002 F7.
({R2JO211] D AMES 97-6156 1AZ 01 TO S1 PC/PT=NCM SRM A/ABB =-10.000 000 0,000 5.000 ZMRP 4, 0000 FT.
SCALE 2180
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CBL

COEFFICIENT,

(BODY AXIS)

ROLLING MAMENT

DATA SET Sl CONFIGURATION DESCRIPTICON . ELEVON AILRON  RUDDER  PLUMES REFEREWCE INFORMATION
[RBJS3] ) AMES 97-B16 JAZ C! TQ St N PLUMES — 000 LOC0 Rasio] D00 SREF 3:155.0000 SR.FT.
IRaJS5!1 ] AMES S7-B16 A2 G TO S1 NI PLLMES 10.000 L0000 10.000 000 LREF 50.8000 FT.
{RES21 ) OATA NOT AVAILABLE -10.000 L0000 10.000 000 BREF 73.5000 FT.
{RE/001) AMES B7-518 [A2 Ol 10 S1 PC/PT NCMiSEM A/A=B 000 000 Releie) S.000 XMRP 86.41587 FT.
[RDJO11) AMES 97-516 (A2 01 T S1 PC/PT=NOM.SRM A/A=B 10.Co0 Naieie) 10.000 S5.000  YMRP Naaiain) ET.
(RBJOZ1 ) D, ODATA NOT AVAILABLE -10.000 Relslal 10.0c0 5.000 ZMRP 4.0000 FT.
SCALE 01280
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XCP/L

CENTER OF PRESSURE nm

i

TR e

DATA SET SYMBOL  CONFIGURATION DESCRIPTION _ ELEVON AILRON RUODER PLUMES REFERENCE INFCRMATION
{ 834501 3 AMES 97-6i6 [A2 O TO S1 N3 PLUMES .ano 009 .000 000 SREF  3155.0000 ° SO.FT.
{BRISIL ) AMES 37-G18 [A2 @1 TG S1 ND PLUMES 10.000 000 10.6CD .000  LREF 50.8000 FT.
2d321 ) AMES 97-Bi8 1AZ O1 TG $! NO PLUMES -10.000 .00 10.C2 C00 BREF 73.5000 FT.
S0 ) AMES 97-B18 [A2 01 TQ S1 PC/PT NCM.SRM A/A=S Relels] Hunial 20 5.000 XMRP E5.4167 FT.
2J0] ] ) AMES 97-816 iA2 G} TO S1 PC/PT=NIM.SRM AfA<E 10.850 £CCo 10.020 5.000 YMRP Asisialal FT.
83402i ] D, AMES 97-B16 1AZ O] TQ S} PC/PT=NOM SRM A/A=S -10.000 Lo0 10.000 S.000 ZMRP 4.00C0 FT
SCALE 0190
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CABTNK

CABSRM

ol Bl L e T RN SR R FIL ) whoVod  AllRod  molucn UMt HEF oML TNFLAMAL LN
SOIJ % AH’ES 97-616 1A2 01 TO S! NQ PLLMES .00g 000 000 .000 SREF 3155.0000 SQ.FT
3111 AMES 97-B18 ]JAZ 01 TQA 5! NO FLUMES 10.020 000 10.000 000 LREF SO.8000 FT.
3211 AMES 97-B16 1AZ 01 TO St NO PLUMES -10.000 L2 10.000 L0080 BREF 73.5000 FT.
‘DCH ) AMES 97-B16 [A2 01 T0 S| PC/PT NGM.SRM AZAsB .200 L0 .CCO 5.000  XMRP B5.4167 FT.
11) AMES T7-615 [A2 O TO 51 PC/PT=NIM.SAM A/A=B 10.060 L0000 10.C00 5.C00  YMRF 0000 FT.
021 !} [ AYES 97-B18 [A2 Q! TO S1 PC/PT=NCM SRM A/A=8 ~10.,82 LL02  10.C00 5.000 EE:EEE 48?28 FT.
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Cy

SIDE FORCE COEFFICIENT,

DATA SET SYMBOL  CONFIGURATION DESCRIPTION . . ‘ ELEVON AILRON RUDDER PLUMES - REFERENCE INFURMATION

[ REJSD2] AMES 97-815 1A2 01 TC S NOQ PLUMES to 0G0 .CC0 .00 000 SREF 3155.0002 SQ.FT.
{RBJS12) AMES S7-818 [A2 01 TG S1 NQ PLUMES - 10,009 000 10,000 000 LREF S0.8000 F1
{S3J002) AMES 27-B16 [AZ -0l TQ S1 PC/PT NOM.SRM A/AnB Neeis} 000 Revls) 5.000 BREF 73.5000 FT.
[RaJO12] AMES 97-B16 1AZ Q1 T0 Sl PC/PT=NEM:SRM A/A«B 10.000 000 10.£870 $.000 XMRP B3.4167 T.
YMRP Qoo FT,
ZMRP 4.0000 FT.
SCALE 2180
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Cy

SIDE FORCE COEFFICIENT,

DATA SET SYMBOL  CONFIGURATION DESCRIPTION . ELEVON AILRON RUDCER  PllMes Rt aaiNee, TR oAl e

{ R2JS02 ] AMES 97-B16 [A2 Q1 TO S]1 NO PLUMES Najws 000 000 Q00 SREF 3155.0000 SO.FT,
{RBJ512] AVES 97-616 1A2 C1 1O Sl NO PLUMES 10.00G 000 10.000 000 LREF S0.8200 FT.
(SBJOD2) AMES ©7-616 1AZ Ol TO S1 PC/PT NOM.SRM A/A«8 000 000 .0CQ S5.000 BREF 732.5000 FT.
(R2J0121 AMES S7-BLE 1AZ i TO S| PC/PT-NOM.SRM A/A=B - 10.000 000 10,000 5.000 XMRP 86.4187 FI.
. YMRP 000 FT
ZMRP 4.C00C0 FT
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cY

DATA SET SYMBIL CONFIGURATICN DESCRIPTION - FLEVON AILRON RUDDER FLUMES REFERENCE [NFORMATION

(RB8J502) AMES 97-B18 1A2 QI TD S NO PLUMES .0C0 .000 000 000 SREF 31535.C0C SG.FT.
(RBJIS5121] AMES 97-616 1A2 Qi TO S! NO PLUMES . 1€.000 000 10.000 000 LREF S0.8000 FT.
{S2J002) AMES 97-B16 1AZ2 01 TQ S1 PC/PT NGM,SRM A/A=B Q00 000 Q00 S.000 8REF 73.500Q FT.
{RBJ012) AMES 97-516 1AZ2 01 TQ S1 PLC/PT=NOM.SRM A/A=B [C.000 000 10.000 5.000 XMRP 86.4167 FT.
YMRP LC00 FT.
ZMRP 4.00C0  FT.
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(BQBY AXIS)

CYN

YAWING MOMENT COEFFICIENT,

DATA SET SYMECL  CONFIGURATION DESCRIPTION : ELEVON  AILRON RUDDER  PLLMES . REFERENCE INFORMATION
[ R2I502) g AMES 87-816 JA2 0! TO St NG PLUHéS e Heine) 000 ,0oQ  SREF 3155.00C0 5G.FT
TR2JS1Z) AMES 97-616 A2 1 TO S1 NO PLUMES 10.C00 00 10.000 000 LREF S0.8CO0 FT.
[ 58J002 1 AMES 97-51B5 [AZ Q1 T0 S| PC/PT NOM.SRM A/A=8 000 000 000 S.000 BREF 73.5000 F’I.
{RB.012) AMZS 97-B16 1A2 Ol T0 SI PC/PT=NOM:SRM A/A=S 10,000 .000 16.C00 S.000 ﬁg;; 883585‘ ?l
IMAP slooco FT
L SCALE 0190
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CYN (BODY AXIS)

COEFFICIENT,

YAWING MOMENT

<

DATA SET SYMIOL  CONFIGURATION DESCRIPTION ELEVON AILRON RUODER PLUMES REFERENCE [NFORMATION
{ RBJ502) g AMES 97-B16 1A2 01 TO SI NO PLUMES - Neas) 000 .0C2 .000 SREF 315%.0000  SQFT
{RB4S12) AMES 97-515 1A2 C1 TQ S1 NQ PLUMES - 10,000 .000  10.000 000 LREF 50,8000 FT.
{ SBJCOZ2) AMES 87-816 [AZ D] TQ S1 PC/PT NCM.SRM A/A=8 Nainvly 000 002 5.000 BREF 73.8000 FT
(RBJOI1Z2) AMES §7-6i8 1A2 01 TO S1 PC/PT=NCMySRM A7A=8 10.000 .Doo - -10.000 5,000 XMRP B5.41687 FT
oo s YMRP LCORo FT
ZMRP 4.,0000 FT
L SCALE Rejisis}
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(BADY AXIS)

CYN

YAWING MOMENT COEFFICIENT.

14

FLEVON

. DATA SET SYMBCL CONFIGURATION DESCRIPTION AILRON  RUODER F’LUMES REFERENCE INFORMATION
Bo D mmmmiamam . of BeR BE CHE G
(584002 AMES S7-616 [AZ Bl TO S1 PC/PT NCMJSRM AsA-B 000 020 .00 5.000 BREF 73.5000 FT.
(Rz4012) AMES 97-G15 1AZ 01 T3 S1 PC/PT=ACM.SRM AZA<E 13.000 000 16.209 5.000 ?‘Yfggg Ba.é‘;gg i'-E:I;:

' ZMRP 40000 FT
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CcBL

ROLLING MOMENT COEFFICIENT.

DATA SET SYMEQL  CONFIGURATION DESCRIPTION FLEVON AILRON RUDDER PLUMES REFERENCE INFORMATION

(BADY AXIS)

{RBJS02) AMES 97-516 [AZ Oi TQ S1 NO PLUMES .020 .CQ0 000 000 SREF 3135.000C SQ.FT.
{RBJSI2) AMES 97-616 A2 01 TQ S| WO PLUMES 15,000 .000 10,000 000 LREF SO.8000  FT,
[ 584002} AMES 97-6i5 [AZ QI TQ S1 PC/PT NGMiSRM A/ZA«E .Co0 000 Naon, 5.000 BREF 73.5000 F71.
{RB4012) AMES 97-816 1A2 01 TQ S1 PC/PT=NGM.SRM A/A=S 10.003 .00C  10.000 5.C000  XMRP §5.4167 FT.
YMRP L0CoD  FT.
ZMRP 4.0000 F7
SCALE 0is80
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(BODY AXI1S)

CBL

ROLLING MOMENT COEFFICIENT,

DATA SET SYMBOL  CONFIGURATION CESCRIPTION ELEVON AILRON RUDCER PLUMES REFERENCE INFDRMATION -

{ RBJISOZ ) AMES 97-616 1A2 O 70 S1 NO PLUMES , .0on .con .0co 000 SREF 3155,0000  SO.FT.
(RBJ512] AMES §7-616 1AZ 01 T0 51 NO PLUMES 10.08D OO0 10.603 000 LREF 50.BOCO  FT.
(52002 ) AMES 97-B16 [AZ O] T0 S1 PC/PT NGM,SRM A/A=B .00g .00 o5c 5.000 BREF 73.5000° FT.
{R4012) AMES ©7-G16 1A2 Bl TG St PC/PT=NGM.SRM A/A=B 10.000 550 10.000 S5.000 XMRP g5.%167 FET.
YMRP o000 FT.
ZMRP 4.0000 FT.
. U SCALE 0193
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CBL

ROLLING MOMENT COEFFICIENT,

(BODY AXIS)

DATA SET SYMBOL  CONFIGURATION DESCRIPTION ELEVON AILRCN  RUDDER PLMES REFERENCE INFORMATICN
{RBJS02Z } AMES 97-616 1A2 01 7O S1 NOQ PLUMES 000 000 .00 000 SREF 3155.00C0 SR.FT
(RBJS12) AMES 97-618 1A2 0L TO S1 NQ PLUMES 10.0090 ,0C0 10.000 000 LREF 50.8000 FT.
[ &BJ002) *AMES 97-B1B 1AZ 81 YO Sl PC/PT NCM«SRM A/A=8 000 000 000 5,000 BREF 73.5000 FT
[RBJD12) AMES 97-816 1AZ Q) 10 Sl PC/PT=NOM.SRM A/A=8 10.003 020 10.000 5.000 XMRP B5.4167 FT
YMRP gooo FT
ZMRE 4 .C000 ET
SCALE .ais0
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RUDDER PLUMES REFERENCE INFORMATION

PITCHING MOMENT CQEFFICIENT- CLM

DATA SET SYMBOL  CONFIGURATION DESCRIPTION ) : ELEVON  AILRIN
{34502 ) AMES 97-615 1A2 01 TO SI NO PLUMES .0oD .00o .0oo 000 SREF  3iS5.0000  SQ.FT.
{R24512) AMES 27-815 1AZ 01 TG S1 NO PLLMES ‘ {0.000 602 10.000 \000 LREF 50.800G  FT.
{S2J002) AMES 97-516 A2 01 TQ. §1 PC/PT NTM.SRM ASA=S 000 Kajoin] 000 5.000 BRLF 73,5000 FT.
{R2012) AMES B7-818 1A2 01 TO 51 PC/PT=NOM.SRM A/A=8 10,000 000 101000 5.000  XMRD 85.2ie7  FT.
' ZMEP 40000 FT.
SCALE .0180
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CLM

PITCHING MOMENT COEFFICIENT.

DATA SEY SYMBCL  CONFISURATION DESCRIPTICN . ELEVON AILRON RUDDER PLUMES REFERENCE INFORMATICN

(RBJSD2Y AMES 97-616 [A2 OI 10 S1 NJ PLUMES 000 0e0 000 .000  SREF 3135.0000  SQ.FT.
(RSJ312) AMES 97-616 [AZ QI TQ S1 NO PLUMES . 1€.0C00 000 i10.C09 000 LREF 50.8000 FT. .
(SZJ002) AMES S7-GiS [AZ D1 TQ@ S FC/PT NGM.SRM AsA=D 00 020 000 5.000 BREF 73.5000 FT.
[(R2J0O12} AMES 97-518 [A2 01 TG SI PC/PT=NGM.SRM AfA-E 10.2000 005 10.0C0 5.000 XMRP 86.4167 F7T.
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PITCHING MOMENT COEFFICIENT, CLM

DATA SET SYMBOL  COMNFIGURATICN CESCRIPTION : ELEVON AILRCN RUDDER FLUMES REFERENCE INFORMATION

(R84S02Z2) AMES I7-B15 A2 @1 TO S1 NQ PLLMES . . 000 .000 .
(RESS12]) AMES €7-B16 1AZ Q1 TO S| NG PLUMES ¢ 10.2G0 .CCO  10.009 .C00  LREF S0.8000  FT.
(SBJ002) AMES 87-6lB {!\2 gl TO Sl PC/PT NOM.SRM AZA=8 Coo oo o2 35,000 BREF 73.5000  FT.

(RES012] AS B TD 51 PC/PT=NOM.SRM AZA=B 10.000 ‘Son 10,000 3.000 XMRP 85.2167 FT.
YMEP ‘oaco FT.

R A “ . ZMRP 4.0000 FT-
R SCALE 0120
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CwBM

WING BENDING MOMENT COEFFICIENT.

OATA SET SYMBOL  COMFIGURAT{ON DESCRIPTION ELEVON AILRON RUCCER PLUMES REFERENZE INFURMATION

(RBJ3D2) AMES 97-816 1A2 01 TQ 31 NQ PLUMES 000 ,020 000 02 SREF 3155.0000  SQ.FT.
{RBJISIZ2]) % AMES 97-816 1AZ 01 TO S1 NJ PLUMES ' 10.0C0 000 10.000 .000  LREF S0.8000  FV.
(S8J002) AMES 97-B1B A2 Q! TO Sl PC/PT NCM.SRM AsA=3 Nuies} Nuse) 200 S.000 BREF 73.5000 F7.
(RBJOL2) AMES 97-G16 1A2 Oif TO Sl PC/PT=NCM.SRM A/7A=8 10.000 LO0ZD 16.000 5.000 ﬁmgg 85%[1}85 'l_:__;.
‘ ' ZMRP 4.0200 FT.
: ' SCALE \01s0
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CWBM

WING BENDING MOMENT COEFFICIENT.

DATA SET SYMEOLS CONTIGURATION OESCRIPTION ELEVON AILRON RUDDER PLUMES - REFERENCE INFORMATION

RBS3S0 AMES 97-616 1AZ QI YO S! NO PLULMES ‘ , .000 .CO00 Radis) 000 SREF 2153.0000 SL0.FT.

ERS?IET%']J AMES 97-516 1A2 G TQ S1 NG PLUMES ’ 10.000 L0000 10.000 .OQD LREF $Q0.8000 FF-:{'

{ S3JCC2) AMES 97-B16 A2 Ol 78 S| PC/PT NGM.SRM A/A-B Relne) 002 000 $.000 BREF 73.5003 v
-Bi6 (A2 U

BNGMy = . .G 0.Cco 5.00 XMRP 85.41587 FT.
[RBJO12] AMES 87 1 TO 51 PC/APT=NOM.SRM AZA<B 10.COD goz ) X A A

ZMRP 4.000Q0 FT.
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DATA SET SYMBOL

{RBJSO2},
{RSJSI2 ]
({SBJOCZ ]
[R3JO123

.009

o 0008

CWBM

WING BENDING MOMENT COEFFICIENT,
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(CIMACH

PLUMES

CONF IGURATICN DESCRIPTION ELEVON  AILRON RUOCER REFERENCE INFORMATION
AMES 97-616 1A2 Q1 10 SI NO PLUMES .000D 000 000 L00C  SREF 2155.0000 SO
AMES 97-616 1A2 @1 TO S1 NC PLUMES 10.000 L0000 10.000 000 LREF 50.8000 FT
AMES 97«16 1AZ Gl TO SI PC/PT NOM.SRM A/A=3 000 200 .C00 5.000 BREF 73.5000 FT
AMES 97-B16 1A2 Q1 TO Si1 PC/PT=NOM.SRM A/A-8 10.000 000 10,000 5.000 XMRP B5.41B7 FT
. . A YHMRP Relenls) FT
ZHRP 4 .,0000 FT
SCALE 0180
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(RBs012]

pCBLDB

DCYNDB

OATA SET SYMBGL  CONFIGURATION DESCRIPTICON FLEVON AILRON RUDDER PLUMES  REFERENCE INFORMATICN:
(R34S02 ) g AMES 97-B16 [AZ Ol TO S1 NO PLUMES 030 .0C0 000 000 SREF 3i55.0000  SO.FT.
{REJS5:2) AMES S7-Ble 1A2 01 18 51 NG PLUMES 10.000 000 10.600 000 LREF Z3.8000 FI.
( SBJG02 ) AMES S7-818 [AZ 01 TO 51 PC/PT NIM.SRM AZA=8 000 000 ‘500 S5.000  BREF 73.s00C  FT.
AMES S7-B18 1A2 D1 TG 51 PC/PT=NCM.SRM AZA=8 10.653 00 10060 5.000 X'RP 86.2187 F1
ZMRP 4.0000 FT
SCALE 0l
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DATA SET SYMBOL  CONF IGURATION OESCRIPTION : -ELEVON  AILRON RUDDER  PLLMES REFERENCE INFGRMATICN

NORMAL FORCE COEFFICIENT,

{RBJS22) _AMES 97-B16 [A2 Ol TO S| NO PLUMES o .0o0 10.000 000 000 SREF 3i55.0000 0 SO.FT.
( REJO22 3 " AMES 97-816 1A2 Ol TG S] PC/PT=NGM SRM A/A=8 | 000 10.C00 000 5,000 LREF Sh.ed00  FT.
( RBIC24 § AMES 57-5186 1AZ Gl T@ Si SRM A/A=12,0RB NOM : 00D i0.000 000 5.000 BREF 73,5000 FT.
. ; ‘ ' . XMEP 85.4167 FT.
‘ : YMRP .ooog FT.
ZVRP 4.0000 FT.
SCALE .0isg -
.35 _'l T 1 1 T 1T & LI TT VT T 1T % 7 T 1.1 71 | a0 NN N | T T 0 L L LR T 1T 170 T 1T 171 I T 17 &1 T 117 1 T l.l B
- . /@ i
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20 [ . ) // ]
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C 7 g ]
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FOREBODY AXIAL FORCE COEFFICIENT: CAF

DATA SET SYMBOL  CONFIGURATION DESCRIPTION

FLEVON  AJLRDN

RUDDER PLUMES

REFERENCE INFORMATICN

(mBgS22) () AMES S7-616 [A2 Ul TG S1 ND PLUMES 003 10.009 .000 oDo  SREF 3155.0000 SQ.FT
(RB.022} AMEZ 37-818 1A2 01 TO S1 PC/PT=NGM_SRM A/A=B 000 16.C00 ‘000 S.C00  LREF Shleon0  FT.
[ REJO24 } AMES 37-216 A2 O1 TZ S] SRM A/A=12.0R8 NOM 600 10.000 ‘060 5.000 BREF 7305000 F1.
7 HMRP 85.4167 FT
: yMrP 000 FT
, IMRP 4.0000 FT
B . o SCALE 0190
- 190 T 7 1 T 1T 1 T4 ¢ T 71 1 7 T F 7T T.1 & 1 T 1 (7 T 1T 1 1 T 1 + F L L T 1 1 % LI T 7 1 3 T 1 1 1 T
C O\, ]
L1835 T \\\\\\ _
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.135 B—
: - 2
L1300 03T 2 A D 1 Sy s s 7 8 3 100 11
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CLM

DATA SET SYMBOL  CONFIGURATION DESCRIPTION : ELEVON AILRON RUBDER PLUMES REFERENCE INFORMATION

{RBIS22) AMES 97-616 [AZ 01 TC S1 NO PLUMES 000 10.000 .Co0 .000 SREF  3155.0000  SO.FT.
{RBJO22) AMES 37-816 [AZ 01 TO S1 PC/PT=NGM SRM ‘A/A=8 000 10.000 000 5.000 LREF 2h.8000 FT.
{RES024 ) AMES 37-G16 (A2 Ol 70 51 SSM A/A=1Z.0R%8 NOM - - .000 10.000 000 5.000 BREF 73.5000 FT.
‘ XMRP 86.2157 FT.
YMRP . ,0000 FT
ZFRP 4 .0000 FT
SCALE 0190
.08 1T 171 T+ 1 1 1T 7 LI B T 1117 T 17 1 LI L T 0 L T | LI LI T LR L “r b T F LR R T 1 T T
08 T AN ]
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03 T \\z\ i
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EN )

PITCHING MOMENT COEFFICIENT.
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NORMAL FORCE COEFFICIENT, CN

{AIMACH

1.38

DATA SET SYMBOL CoNFIGURATION DESCRIPTION ELEVON AILRON RUDCER PLUMES REFERENCE INFORMATION
(R3IS522) @ AMES 97-616 [A2 0] T4 S1 NO PLLMES 00D 10.000 .0e0 000 SREF 3155.0000 SQ.FT
(RBJ022) AMES 97-G16 [A2 01 TQ SI PC/PT=NOM SRM A/A=8 000 10.000 000 5.000 LREF 50.8000 FT.
[RBJDZ24) AMES 97-816 [AZ 01 70 S1 SRM AsA=12,0RB NCM 000 10.C000 .0co 5.000 Bﬁg; ;3??92 E¥.
YHRP “loong FI.
ZVRP 4,0000 FT.
. . SCALE 01s0
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. PITCHING MOMENT COEFFICIENT. CLM
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CwBM

WING BENDING MOMENT COEFFICIENT.

DATA SET SYMBOL . CONFIGURATION DESCRIPTION ELEVCN AILRON RUDDER PLUMES REFERENCE INFCRMATION
(RBJS22] AMES 97-516 [A2 01 I0 5] NO PLLMES .00 10.0C0 .200 .000  SREF 2155.0000  SQ.FT
CURBJQZ2} AMES S7-516 [AZ O] TG S1 PC/PT=NCM_SRM As/A=Z 000 10.0a0 .000 S5.000 LREF SC.8Q00  FT.
(RSJ024 ) AMES 97-616 [AZ D1 TQ S1 SRM AsA=12,CRB NOM 000 10.000 .C0 5.000 BREF 73.5000 FT.
h YMRP B5.4167 FT.
YMRP 0000 FT.
ZMRP 4.0000 FT.
SCALE .0i<0
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SIDE FORCE COEFFICIENT.

DATA SET SYMBOL.  CONFIGURATION DESCRIPTION ELEVON AILRON RUDDER PLUMES  REFERENCE INFORMATION
[RBJS22) @ AVES 97-616 [A2 D1 TG S1 NO PUUMES 000 10.000  .000  _.000 SREF  31S5.0000  SQ.
[ RBIOZ2 AMES 57-816 [A2 Bl 10 1 PC/PT=NGM_SRY AZA=8 o0 10.000  .0A0  5.000 LREF 508000 FT.
{RBJ024) AMES 97-B16 IAZ 1 TO S1 SRM A/A=12.0RB NOM 000 10.000 .0ao 5.00C BREF 73.5000 FT
_ XMR 85.2167 FT
YMRP ‘o000 FT
ZMRP 4.0C00 FT
SCALE 0120
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{AIMACH

1.98

- DATA SET SYMBOL COW IGURATION CESCRIPTION ELEVON AJLRCN RUDDER PLUMES REFERENCE [NFORMATICON
[RBJS22) @ AMES 97-515 1A2 01 TG S1 NO PLUMES L0000 10.CQD .00 002 -SPEF  2155.0000 SQ.FT
[ RBJDZ2 ) AMES 87-616 1A2 81 TO 51 PC/PT=NIOM SRM AZA=8 .00C 10.000 000 S.000  LREF 50.8000  FT.
( RBJOZ4 ) AMES S7-B18 1AZ Q1 TO Si SRM AZA=12.CRB NOM .000  10.000 000 S.000  BREF 73.5D00  FT.
XMRP g5.4i67 FT.
YMRP .o00o FY.
ZMEP 4.0000 FT.
SCALE 0180
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(BGOY AXIS)

CBL

ROLLING MOMENT COEFFICIENT,

DATA SET SYMEM. CONFIGLRATION CESCRIPTICON ELEVON  AILRCN  RUDDER PLUMES REFERENCE INFORMATION
{RBJIS22] AMES 97-G16 A2 01 TG S1 NQ PLIMES .000 10.000 00D D60 SREF 3155.0000 SQ.FT.
[RBJOZ2) @ AMES S7-8!6 [AZ 01 TO S! PC/PT=NOM SRM A/A=S Ksiasi 10.020 000 5.000 LREF 50,5000 FT.
(RBJIO0Z4 ] AMES ©7-818 [AZ 01 TO S1 SRM AZA=12,0RB NOM . 000 10.000 Q03 5.000 BRET 73.5000 FT.
: . . XMRP £5.4167 FT.
YMRP Releinla] FT
ZHMRP 4.,0000 FT
ST N C . SCALE 0i30
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SIDE FORCE COEFFICIENT.,

DATA SET SYMBOL  CONFIGURATION DESCRIPTION ELEVON AILRON RUDDER FPLUMES REFERENCE INFORMATION
(OB2Js02 ) AMES 97-516 (A2 Q! TD S1 NO PLUMES .00% .0C0 .0a0 D00  SREF 3155.0000  SG.FT
[RBJIS23) AMES 97-616 1AZ2 O1 TO S1 NQ PLUMES 000 10.000 000 000 LREF S0.8000 FT.
[WBJ0021) AMES g7-816 1AZ Q1 TO S1 PC/PT NOM.SRM A/N'S 000 000 000 S5.000 BREF 73.5000  FT.
[RBJD231] AMES 97-B16 1AZ Q1 10 51 PC/PT=NOM SRM Ar/A=Z 00C 10.0C0 .ano 5.000 XMRP B5.4167 FT
. YMRP ooos FT
ZMRP 1.0000  FT
SCALE 0190
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SIDE FORCE COEFFICIENT,

DATA SET SYMBOL CONF IGURATION DESCRIPTION - ELEVON AILRCN RUODER PLUMES REFERENCE INFORMATION
{ 0BJS02) % AMES 97-8156 [A2 01 TQ SI ND PLUMES 000 QU0 000 000 SREF 3155.000Q SQFT
{REBJS23) AMES 97-Gi6 [AZ 01 TO SI NO PLUMES 000 10.000 ,000 000D LREF S0.8000 FT.
{ H8J002 3 AMES 97-516 [AZ D] TO S1 PC/PT NOM.SRM A/A=8 Neiule] Naine] Reieis} 5.000 BREF 73.5000 FT.
{RBJO23) AMES 97-616 1AZ Q1 TQ S} PC/PT=NOM SRM A/A=8 000 10.000 Nesls! S.000 XMRP BG.4167 FT.
_ YMiZP ooog FT.
. . ZMRP 4.,0000 FT
L O i SCALE D190
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FIG 20 EFFECT OF PLUMES UN MLERUN POWER, ALPHA=0.0
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(BODY AXIS)

CYN

DATA SET SYMBOL  CONF [GURATICN UESCRIF‘TIUN ‘ ELEVON  AILRON RL’DUER PLUMES REFERENCE INFORMATION

 YAWING MOMENT COEFFICIENT,.

(084502} AMES 97-816 1AZ 01 TO-St N PLUHES ’ 000 Nuo's) .00 .000 SREF 3550000 SGQ.FT.
{RBJS23) AMES 97-616 1A2 01 TO SI NO PLUMES .C0C  10.000 .02Q 000 LREF S0.8000 F7.
{HBJ022 ] AMES 97-B16 1AZ 01 T@ S1 PC/PT NOM.SRM A/A=S Q0D .0CO .Co0 5.000 BREF 73.5000 FT.
{REJOZ23) AMES 97-816 [AZ Q1 TD S1 PC/PT=NOM SRM A/A=8 ©.Q00  10.00C .050 5.000 XMRP 85.4167 FT.
. YMRP 0000 FT.
IMRP 4.0000 FT.
o SCALE .C1s0
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{BODY AXIS)

YAWING MOMENT COEFFICIENT. CYN

CATA SET SYHBQL.‘ CONF [GURAT 10N CESCRIPTION ELEVON AILRON RUDDER  PLLMES. REFERENCE INFORMATION
{0BJ302) AMES 97-5i6 1A2 01 TO S1 NO PLUMES \ - .000 ,000 Q00 000 SREF 3155,0000  SOLFT
{RBJS23) AMES 97-516 [A2 01 TO 51 ND PLUMES 000 IO,.OCO 000 000 LREF 50,8000 FT.
(HBJOJ23 AVES 97-616 A2 O 1@ S1 PC/PT NOM.SRM A/A-B 000 000 00 5.000 BREF 73,9000 FT.
{RBJG23) AMES 97-815 A2 Ol TQ S1 PC/PT=NCM SRM A/A=B Resle] 10.CC0 Raials] 5.000 XMRP B5.4i67 FT
YMRP LOooo  FT.
IMRP 4.,0000 FT
v SCALE .Dlea
.09 C T T T T T T T =TT LA L LI B T T T T =T T | T_’?-
.08 t ;;7’ .
.07 £ ' s :
- >
~ F ﬂ// 3
.05 - //131/7 3
.04 ; : //// ;
.03 © /ﬁﬁgjzf' .
02 T %% e ]
‘o1 § ]
ok ,5/ ]
-.0t // ;
il /‘“ 7//g :
-.03 ¢ 7 Girg i
-.04 - / /ﬁ ' .
. Aﬁ;/? v ) :
-,08 E C;/// E
- 07 b kL '_.4 | S | 1-..3 L J_ .t :_.,2 T - l-l I I T U j S W T | 1 L) 172 LT T N S ) AUV S SO § N W - At B
_ : SIDESLIP ANGLE., BETA. DEGREES .
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(BIJMACH = 1.88 PAGE 144



(BADY AXIS)

ROLLING MOMENT COEFFICIENT, CBL

DATA SET SYMBOL  CONFIGURATICN DESCRIPTION ELEVON AJLRON RUDDER PLUMES REFERENCE [INFORMATION
{OBJS02) g AMES 97-B16 A2 O} TO S1 NQ PLLMES ‘ 000 Q00 Rens) .O0B0  SREF 31%5.0000 SR.FT

{RBJ3S231) AMES 97-G16 1AZ C1 TO S! NO PLLMES L£00 10,000 Q00 000 LREF 350.8000 FT7.

(HBJO3Z) AMES 97-616 JAZ Q1 10 Si PC/PT NOM,SRM A/A-B 000 Q0a 000 5.000 BREF 73.35000 FT.

{RBJD23) AMES 97-6158 1A2 01 TO St PC/PT=NOM SRM A/A=8 L0000 10.000 002 5.000 5;;; So,ééga E¥

' ZMRP 4.0000 FT.
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CBL

DATA SET SYMBOL CONFIGURATION CESCRIPTION CLEVON  AILRON  RUDDER  PLUMES REFERENCE INFURMATION

(0245021 AMES S7-616 [A2 01 7O SI NO PLUMES oco .000 L0000 .00D SREF  3155.0000  SO.FT.
(R2I523) AMES 97-818 [A2 81 TG SI ND PLUMES ‘000 10000 .o00 .GO3 LREF 30,8000 FT.
( L2007 ] AVES 87-B16 [AZ GBI TG 31 PC/PT NCMJSRM A/A=g ‘9o3  Tlo00 .0C0  S.O02 BREF - 73.S000  FI.
( R3J023 ] AMES G7-B18 [AZ 01 TO S PC/PT=NGM SRM A/A=S 000 10000 (000 51000 XRP ge.alE7  FI.
ZMRP 40000 FT.
SCALE 2150
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CLM

PITCHING MOMENT COEFFICIENT,

DATA SET SYMBOL
(0243502)
{RBJSZ23]
fH3J002)
[R2<0231)

AMES S7-616 1AZ O
AMES 97-B1B 1AZ Ol TO S1 PC/PT=NDM SRM A/A=8

T3 S1 N

CONF IGLRATI1CN DESCRIPTION

AMES 97-516 1A2 01 TO S1 K3 PLUMES
AMES 97-616 1AZ 01

D PLUMES

TQ S1 PC/PT NOM. SRM A/A=8

ELEVON
.02Q
.000
Naima)
Q00

AILRON

10.000
10.000

RUDDER
.C00
.000

Re's's

000
ocQ

PLUMES

S.0C0

.0C0
000
. BRE
5.000

SREF
LREF

XMRP
YMRP
ZMRP
SCALE

(=

REFERENCE INFORMATION

3155.00C0
50.8000
73.5000
B5.4167
Nasnis)
4,0000
L0120

.070
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CLM

PITCHING MOMENT COEFFICIENT,

DATA SET SYMBOL

(084502 )
[RBJS23)
(HBJDDZ )
{RBJOZ23)

.070
.085
.060
.055
.050
©.045
.040
.035
.030
.025
.020
015
.010
.005
-.000
-.005
-.010
-.015_

CONF IGURATION DESCRIPTION FLEVON AILRCN. RUDDER PLUMES REFERENCE INFORMATICON
% AMES 97-818 [A2 Q1 TO S ND PLUMES .CC0 .0C0 .0C0 .C0o  SREF 3155.0000 SQ.FT
AMES 97-615 [AZ D1 TG S1 NO PLUMES .CO0 10,000 023 000 LREF 50,8000 FT.
AMES §7-515 [AZ D1 TG S1 PC/PT NOM,SRM A/A=B 000 0G0 000 S.000 - BREF 73.5000  FT.
AMES @7-B16 IAZ2 01 TO Si PC/PT=NOM SRM A/A=8 .000 10.000 000 S.000 XMRP 85,4187 F7T.
YMRP L0000 FT.
ZMRP 4.0000 FT
SCALE .0i30
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CwBM

WING BENDING MOMENT COEFFICIENT,

DATA SET SYMEOL  CONFIGURATION DESCRIPTION C ELEVON AILRGN RUDDER PLUMES REFERENCE INFORMATICN

[ OBJS02 ) AMES 97-G16 1AZ Qb TO S1 NO PLUMES ' Naitn) .00 000 000 SREF 3155.0000 SO.FT,
L [RBJIS23) AMES 97-B16 1A2 G1 TO Si NO PLUMES ' 000 10.000 L.G30 000 LREF 50.8C00 FT.
(H2JO32) AMES 97-B18 [AZ D1 TQ S1 PC/PT NOM.SRM AsA-B8 - 020 .00 .000 5.000 BREF 73.9000 FT.
{RBJOZ23] AMES 97-G15 [AZ 01 TO 81 PC/PT=NGM SRM A/A=8 L0000  10.0C00 Rueinl $.000 ﬁp:; Bs.é[ljgg 'l;';.
' ZMRP 4.0000 FT.
SCALE 010
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CwBM

WING BENDING MOMENT COEFFICIENT,

OATA SET SYMBOL  CONFIGURATION CESCRIPTICON

[D2JSC2)
(REBJ523)
(3002 7
{RBJO23 1

.004
.003

.002

.001

.000
-.001
-.002
-.003
-.004
-.0035
-.006
~.007
~-.008
-.003
-.010
-.011
-.012
-.013
-.014

-.015_

ELEVGN AJLRON RUDDER PLLMES S REFERENCE INFORMATION
AMES 97-B16 1AZ Ol TO 51 NO PLUMES -.030 000 Ruais) 000 SREF 3155.0000  SO.FT
AMES 97-616 A2 Ol TO S1 K PLUMES ! 000 10.000 .Co0 000 LREF S0.8000 FT.
AMES 97-B16 1AZ Ol 7O S1 PC/PT NOM.SRM A/A-8 .Co0 000 .00 S5.000 BREF 73.5000 FT.
AMES 97-516 1AZ Ol TO S1 PC/PT=NCM SRM As/A-8 020 10.000. .0ao 5,000 XMRP 86.4]67 FT
¥MRP .Qoco £T
ZMRP 4.,0000 FT
SCALE .0leg
L 1 + 1 1 H 1 T L ] 1 1 T T r L] L] Ll T T L L) T Y T 3 H L L 1 T T 1 Il -l T T T %
: ::::iigifzzg;’ :
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CN

NORMAL

FORCe COeFFICIENT.

DATA SET SYMBOL  CONTIGURATION DESCRIPTION

ELEVON AJLRON RUDDER PLUMES

REFERENCE INFORMATION

(D3J001 } % AMES 97-615 1A2 0L 1O 51 PC/PT NOM.SRM AZA+8 000 .000 .000  5.000 SREF  3155.0000  SG.FT.
(D3J011) - AMES 97-81B [A2 GI TO Sl PC/PT-NOM.SRM A/A=8 10.0C0  .D0D 10.000  5.000 CREF 508000 FT.
{RBJCO7 } AMES 97-818 1AZ O TO SI SRM A/A=12,0RB NCM .000 .0C0 .000 $.000 BREF 73.5000 FT.
[RB4017 ) AVES 97-615 1AZ 01 TO S1 SRM A/A=12.CR3 NOM 10.0C0 000 16.000 5,000 XMRP B5.4167 FT.
[ 384009 ) AVES 97-B16 1A2 Q1L 10 51 PC/PTe=1.3 NOMINAL o0 w000 - _.000  S.000 YMRP .0o0s  FT.
(RAJOI9) [ AMES 97-616 1AZ Ot T0 51 PC/PT=1.3 NOMINAL 10,600 .0C0 10.000  5.000 ZMRP 4.0000  FT.
4 SCALE KolL:s!
-40 '-l LB T 1.1 1 LR L T T 11 T 1B LB T+ ¥ LIS ALl T 1 | LI TFETT T 1171 T T F 1 1T 11 T 1T 7T LELAR i" 1 I-
.30 : f/c 2B .
C ' N ]
- ,/Ku / - i ]
237 //// A% X
20 f y. 5 p/ :
157 v /7/%// '
. C o ]
of — %/ ‘
- 4% [ ]
05 T %?f .
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: Y 4 E
s & é;gfg 3
U r & & ]
_ C JW%/ "
20 T ﬁfi;// . ]
— °25 —51 L 1~I4I 11 J‘-al Ll f—21 L) I- 1.k 0[ Lol 1l 1 11 21 - 3] j I - 4’ 1 51 211 6I ] '7l 1 1.1 1k ] 9\ 1.1 KIOI 1 1
ANGLE OF ATTACK., ALPHA. DEGREES
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CN

NGRMAL FORCE CCEFFICIENT,

DATA SET SYMEOL  CONFIGURATION CDESCRIPTION ELEVOGN AILRCN  RUDDER  PLUMES REFERENCE INFORMATION

{ CRIDO1 ) AMES 97-B16 1A2 Ol TO S1 PC/PT NGM/SRM A/A=S .00 .00 oD 5.000 SREF 3155.0000  SQ.FT.
(CBJOI L} AMES 97-B16 1A2 Ol TO S| PC/PT=NGM,SRM A/A=S 10.0CC ‘000 10.C00  5.000 LREF SH.6000 FT.
(R3<007 ) AMES S7-B18 1A2 OI TO 51 SRM A/A=12,0RB NOM 000 .000 000 5.000 BREF 73.5000 £T.
(R3<017) AMES S7-B18 142 GI TO SI SRM AsA=12,0%8 NIM 10052 ‘063 10.000  5.000 XMRP 85,4167 FT.
{RBJCOT] AMES 97-B15 1A2 O} 1O SI PC/PT=1.3 NOMINAL QGO Nenia} 000 5.000 YMRP 0020 FT.
(R2JO19) D AMES 97-615 1AZ 01 TQ S1 PC/PT=1.3 NOMINAL 10.000 002 16.020 5.000 él:lF:PE 48(])28 FT.
SCAL 012
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CAF

DATA SET SYMZOL  CONFIGURATION DESCRIPTION : ‘ ELEVON AILRON  RUDDER PLUMES REFERENCE INFORMATICN .

- [0BJO01) AMES 97-816 1AZ 01 TO SI PC/PT NOM,SRM A/A=8 - 000 .0o0 000 5.000 -SREF 3155.0000
1A2 01 TQ SI PC/PT=NCM.SRM A/A=D 10, 5.000 LREF 50.8000 FT.
o

SQ.FT.
(034011 ) AMES 97-515 nia:n) L0000  10.000.
(RBJO07 ) AMES B7-516 1AZ 01 TO SI SRM A/A=12,0RB NOM ooag .00 .000 5.000 BREF 73.2000  FT.
(R3J0O17 ) AMZIS 97-B16 1A2 B1 TQ S] SRM A/A=12.0RB NCM 10.0C0 000 18.000 3.000 xMRP B5.4i167  FT.
{R3003 ) AMES 87-21% }R% g} T@ 91 PC/PT=1.3 NOMINAL .Go0 000 .0C0 5.000 YMRP L0000 FT.
7-51

AMES 9 TO S1 PC/PT=1 .3 NOMINAL - 10.000 000 - 10,000 5.003 ZMRP 4.,000Q0 . FT.

(RB<DI9} .
SCALE L2120
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CATA SCT SYMBOL  CONFIGURATION DESCRIPTION ELEVON AILRON  RUDDER  PLUMES ?EFEF?ENCE INFORMAT IONM

CAF

FOREBOGDY AXIAL FORCE COEFFICIENT,

(024001 ) AMES S7-B18 1AZ 01 TG Si PL/PT NOM.GRM A/A-S Ro:ein) .000 000 5.000 SEEF 315%.0000 SD FT.
(034011 ] AMES §7-BI6 JA2 G1 TO S| PC/PT=NOM.SRM A/A-B 142,000 L0030 10.000 5.000 LRLCF 50,8000
(RBJ007) AMZS 87-B16 1AZ O] TQ S! SRM AsA={Z,CRB NOM Ru:ais .C00 .CO0 5.000 BREF 73,5600 F'T.
(2235017 AMES 87-B15 1A2 G1 TO §1 SRM A/A=]2.0RB NOM tC.CO0 Looo  10.000 5.000 XMRP 85.4167 FT.
{RE<G29) AMES 97-B16 TA2 (1 TG SI PC/PT=1.3 NOMINAL LC00 .000 000 S.000 YMRP 000 FT.
_[REJOESS D AMES S7-5i8 [AZ 01 TC 51 PL/PT=1.3 NOMINAL 10.000 0o 10.000 5,020 gEiEE 48?28 FT.
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CLM

DATA SET SYMBOL  CONFIGURATION DESCRIPT]O.N ELEVON AILRCN RUDDER PLUMES REFERENCE INFORMATION

(C2J001 ) AMES 97-8i6 [A2 01 TO S1 PC/PT NOM.SRM A/A=8 .0c0 .0Q0 .000 S5.000 SREF 3155.0000 SR.FT.
(C24011) AMES 97-816 1A2 01 TQO S1 PL/PT=NOM. SRM A/A=8 10.0C0 .000 10.000 5.003 LREF S0.8000 FT.
(R3J007) AMES 97-B16 1A2 Ol 10 S1 SRM A/A=12.0R3 NOM L0020 000 .0C0 5.000 BREF 73,9000 FT.
(RZOLT7 ) AMES S7-B16 1AZ2 O TO SI SRM AsA=12.CR3 NGM 10.0060 L0200 1C.009 5.000 XMRP B5.4167 F7.
(84003 ) - AMES 97-B16 1AZ Gl TO S1 PC/PT=1.3 NOMINAL .000 . 020 000 5.000 YMRP .0aog FT.
(R34019) [y AMES 97-B16 1A2 C1 TO Si PC/PT=1.3 NOMINAL 10.000 020 10,000 5.000 g?ipe 4.8?23 FY.
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CLM

PITCHING MOMENT COEFFICIENT,

DATA SET SYMBOL  CONFIGURATION DESCRIPTION ELEVON AILROM RUDUER  FLlfcb MekeReNLE  Ihra AT L

{02001 } AMES 97-816 A2 Ol TO S1 PC/PT NOM.SRM A/A=8 .00 000 Haas) 5.000 SREF 3155.0000 SQ.FT.
(CBJOIL) _AMES 97-B16 A2 ©i TG S1 PC/PT=NOM.SRM A/A=B 10.000 000 10.C0 5.000 LREF 50,8000 FT.
{ R2JOO7) AMES 97-B16 1A2Z Q] TO S1 SRM A/A=12,0R8 MCM L0000 . .000 0C8 5.000 @REF 72,5000 FT.
(R3J017) AMES 97-616 [AZ B! 7B S1 SRM AsA=]12.0RB NOM 10.000 .0O0 10.C00 5.000 XMRP 85.4167 7.
[ REJC02) AMES 97-B16 1A2 Qi TO S1 PC/PT=1.,3 NOMINAL .000 000 .0Q0 5.000 YMRP .ooca FT.
(R2,0121 [ AMES 97-616 1A2 Ol 70 Sl PC/PT=] <3 NGMINAL 10.000 .000  10.000 5.000 ZMRP 4.0000 FT.
SCALE L0130
.04 Trtr Py 1111 L L T L b T 1 10V Tt11 1 11T 1T 1T LB AR LB T 1 11 T 1 71 T o1 Trvy 1 P Jronrd T 1 1 1 LR

Ti{rT
11} 4

.03 CV‘"—“-“““CL\\\t;\N | = L
| /” -
- /

L

/]
i

O ' : :
e <
_P@g@ﬁ e ‘ Z<

TT VI

L L1 # 1t 1

TTITT

iy

Lo bl

|
\
i
i
|

|
o)
R

:

/

L1l

T 111
) I

TITFTY
1111

11 1.1

T1TTT

LU
11 4.4

TT 17T
Lyt

-.09

i1 1.l

10 [ T Y Iy S I | | | . | [T IS OO S A 2 N [ S T T OO U T TN T T A O S Y | O I | N T N U VN W OO T O B | | I T O T T S I
—
*

ST 23 45 s 7 8 9 10
ANGLE OF ATTACK, ALPHA, DEGREES

F1G 21 EFFECT OF PLUME SIZE ON ELEVON AND RUDDER POWER, BETA=0.0
(BIMACH = 1.98 | PAGE 156

p—
—r

h
1
1LY
1
(oY)
I
3]



CN

NORMAL FORCE COEFFICIENT,

DATA SET SYMBCL | CONFIGURATION DESCRIPTION ! “ 1 ELEVON AILRON RUCDER PLUMES  REFERENCE INFORMATICN

(CBJCaL ) - AMES 97-B15 1AZ Ol TO St PC/PT NOM.SRM A)A-S ! 000 000 .00 5.000 SREF 3155.0000 SQ.FT.
(02J011) AMES 97-B16 1AZ 0! TO S1 PC/PTaNOM,SRM A/A=8 10.000 .0C0  10.000 S5.00C0 LREF 50.8000 FT.
{RBJOO? 2 AMES 97-B16 JA2 Of TQ Si SRM A/A=12.038 NGM 000 000 000 5,000 BREF 73,5000 FT.
[R3JO17) AMES 97-B16 IAZ 01 TQ Si SRM A/A=12.0R3 NOM 10,000 00g  10.000 S.000 XMRP T 8B.41B7  FT.
(RBJOOUI) AMES 97-6i6 [AZ D] TO S)] PC/PT=1.3 NCMINAL .Q00 .C00 000 5.000 YMRP JDo6o FT.
(REJOIG] [ AMES 37-6i6 [A2 01 TO $) PC/PI=! v 3 NCOMINAL 16.000 000 10.000 5.000  ZMRP 4.0000  FT.

) SCALE .0130
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CN

NORMAL FORCE COEFFICIENT,

CATA SET SYMEDL

t02aC01 )
(C3J0111
(R34007 )
(R2J017)
[REJOCT )
(R3J0O19)

.40

.33

.30

.25

.20

.IS

.10

.05

"T00 T

-.03

-.10

% AMES 97-516 A2 01 TQ Sl PC/PT NOM:SRM ASA=Z + 000 .0C0 .05 S.000 SREF 3155,0000
AMES S7-616 [AZ Ol TQ S1 PC/PT=NCOM.SRM A/AB 10.000 L0000 10.000 5.000 LREF S0.8000 FT
AMES 97-616 [AZ Q1 TO S1 SRM A/A=12.0R3Z NOM L0 000 200 5.000 BREF 73.5000 FT.
AMES §7-B16 1AZ O] TQ S1 SRM A/A=12.CR3 NOM 10.C3C 006 10.000 5.000  XMRP B5.4167 FT.
AMES 97-616 1A2 O] TQ SI PE/ET=].3 NOMINAL Nalsis. .Q0C .00C 5,000 YMRP 0CC0 FT.
R AMES 97-515 1AZ 01 TG S1 PC/PTa=] .3 NOMINAL 10.000 000 10.000 5.000 ZMRP 4.0000 FT.
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CWBM

DATA SET SYMBOL  CONFIGURATICN DESCRIPTION . ELEVON AILRON RUDDER PLUMES REFERENCE INFCRMATION
(02J001) . AMES 87-B16 1A2 Q1 TQ Si PC/PT NCM.SEM A/A=8 .000 Nals:s; 020 5.000 SREF 315%.0000 SG.FT.
08I0 AMES 97-G16 1A2 01 T0O Sl PC/PT=NCM.SRM A/ A=E 10.000 000 10.0C0 5.000 LREF S.8000 FT.
[ REJ007) AMES 97-Gl16 [AZ B! TO SI SRM A/A=12.0RB NOM ,00Q0 000 .0C0 5,000 BREF F3.5000 FT.
{RBJOLT7 ) AMES G7-B18 [AZ 01 TO Si SRM A/A=12.0RB NOM 10.003 000 12.000 5.000 xHRP 85.4157 [
{REJCO2) AMES 97-B16 [AZ 01 TO §! PC/PT=1.3 NOMINAL 000 .0CQ L000 S.000  YMRP ‘ , 0000 FT.
{RBJOID) D AMES 97-516 [A2 01 TO S FC/PT=1.3 NOMINAL 10.000 000  10.000 S.000 ZMRP 4, 0000 FT.
SCALE 0180
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“E S & 7
020 +— - <
. h " / &C -t
. L : - A 3
0018 L K /g/ ‘ /Gsf i
014 T . - / o
r _ ' /RA_ —T—T 3
012 T O -
C i N h "
.010 _ : - N S B,

.008 T - ‘ Sy 1
.006 i~ L/// 7/0 1
.004 //)E‘iﬁ : |
.002 1 ,,/f%;;;%//// , S

WING BENDING MOMENT COEFFICIENT,

000 I > '
[ .//-r’ & : 1 -
ey ZagZ 1
- : : / :
004 BT ~ :
- | pZ & ]
~.006 T} // ;
- .010 _5! Lo 4 |.-4| I L [-:31 [ |-2] 11 l“ll g4 1 Ol [ A 1! 1. 1 1 2| f ) I_ 3| | 4! + 1 1 5! 1 1.1 8I | . '71 | I . 8! Al L 9! LI | Ild 11!

ANGLE OF ATTACK» ALPHA, DEGREES

FIG 21 EFFECT OF PLUME SIZE ON ELEVON AND RUDDER POWER, BETA=0.0

CAIMACH = 1.80 PAGE 138



CwWBM

WING BENDING MOMENT COEFFICIENT,

DATA SET SYMBOL CONF IGURATION DESCRIPTION ELEVON AILRON RUODER PLUMES REFERENCE INFORMATION
{£BJ001) AMES R7-B15 A2 01 TO 51 PC/PT NOMISRM AsARE Hainn Neuie Nalse| S.000 SREF 3155.,.0000 sS2.F1
[837011) % AMES 97-B18 [A2 O1 TQ S1 PC/PT=NGM.SRM A/A=S 10.000G .GCO 10.000 5.000 LREF S0.80C0 FT.
[ #2007 ) AMES 97-516 1A2 O] TG S SRM A/A=12,0R8 NOM 000 Neinal 0C0 5.000 BREF 73,5000 FT.
(R2JOIT) AMES 97-616 [AZ2 Ol 70 S1 SRM AsA=12.0R8 NOM 10.C00 .Co0 10.000 5.000 XMRP 86.4167 FT.
{REJCOZ ] AMES 97-616 [A2 0] TG S1 PC/PT=1.3 NOMINAL Neleia] Nains] 000 5.000 YMRP 0000 FT.
(RBJOL9] D AMES 97-6156 A2 QL 70 S1 PC/PT=) .3 NOMINAL 10,003 Nalss| 10.000 5,000 ZHMRP 40000 FT.
SCALE 0120
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cy

SIDE FORCE COEFFICIENT.

DATA SET SYMBOL  CONFIGURATION DESCR!PT{GNK . ELEVON AILRGN RUDDER PLUMES . REFERENCE INFORMATION

(024001 AMES 97-515 [AZ2 01 TQ S1 PC/PT NOMJSRM AsA=B .0Ca .0o0 .00 5.000 SREF 3155.0000 SQ.FT.
(C3<4011) AMES 97-6i5 [A2 Ol TO 51 PC/PT=NIM.SRM A/A=B 10.000 .000 10.000 5.000 LREF SO.B00Q  £T.
{ RRJCO7 ] AMES 97-616 [A2 01 TO S1 SRM A/A=12,0RB NOM .000Q .Qo00 .00 5.000 BREF 73.9000 FT.
{RBJAI7 S . AVMES 97-B16 1AZ Gl 10 S1 SRM A/A=]12.0R8 NOM 10.0CQ .000 . 10.0C0 5.000 XMRP BG.4167 FT,
( R3J4009 3 AMES 97-B1B 1AZ QI TO SI PC/PT=1.3 NOMINAL .020 000 .0G3 S.000  YMRP 00CC Fi.
{P3J0193 ) AMES 97-B16 1AZ 01 TO St PC/PT=1.3 NOMINAL 10.000 Q00 10,000 5.000 gf‘rjRF’E 4.gcgg FT.
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SIDE FORCE COEFFICIENT,

DATA SET SYMBOL  CONF IGURATION DESCRIPTION ELEVON AILRON RUDDER  FLUM-> mok it 1hrtiw Al s

cY

{02001 ) AMES 97-B16 A2 01 T0 S1 PC/PT NOMySRM A/A=B 000 .00 000 %5.000 SREF 3155.0000  SD.FT.
{DBJGI1) AMES 97-GI6 1AZ 01 TO Sl PC/PT~NOM.SRM A/A=8 10.000 000 10,000 S.000  LREF 50.8000 FT.
{ RBJCOT ) AMES 57-616 1A2 m TO S| SRM AZA=12,CR3 NOM 060 000 00C  5.000 bBreF 73.5000 FT.
{RBJOI7] AMES 97-B16 1A2 01 T@ S SrM A/A=12.0R8 NOM . 10.000 o00 10,000 5.000  XMRP 86.4167 FT.
{R2JC03 ) AMES §7-616 1A2 01 T@ 51 PC/PT=!.3 NOMINAL 600 elals) 000 | 5.000  YMRP 0000 FT.
(REJODIST [ AMES 97-616 (A2 Ol TG 51 PC/PT=1.3 NOMINALS 10.600 000 10.000  5.000 ZMRP 4.0000  FT.
o SCALE .aiso
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(BADY AXIS)

CYN

YAWING MOMENT C@EFFICIENT;

DATA SET SYMBOL  CONFIGURATICN DESCRIPTION ELEVON AILRCN  RUDDER PLUMES REFERENCE INFORMATION
(D2J001) AMES S7-518 1A2 O] TG S1 PL/PT NOMSRM A/A=S ,Q00 000 Raine) 5,000 SREF 3135.0C00 SQ.FT.
[CBJ011) AMES 97-616 [AZ 01 T0 S PC/PT=NOM.SREM A/A=8 10.002 L0022 10.000 5,000 LREF 50.8000 FT.
(R3J0O07 ) AMES 97-516 [AZ Ol 70 S1 SRM A/A=12,0R8 NCM 000 Naisis) 0RO 5.00C BREF 73.5000 F7.
[RBJOLT] AMES G7-816 1AZ Ol TO 51 SAM A/A=12,.0RB NOM 10.000 000 10,000 5.000 XMRP 85,4167 FT.
{RBJ002) AMES 97-5165 1AZ2 Ol TO Sl PLsPT=1.3 NOMINAL ' Heins] 00 020 5.000 YMRP .0Coa FT.
(R3J0138) D AMES S7-515 1AZ Q) TO S| PC/PT=],3 NOMINAL 10.000 Nals:a) 10.000 S.000  ZMRP 4.,0000 FT.
' : SCALE .0l190
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CYN

YAWING MOMEMT COEFFICIENT.

(BADY AXIS)

DATA SET SYMBOL

CONF IGURATION DESCRIPTION

ELEVON  AILROIN RUDDER  PLUMES

REFERENCE INFORMATION

(DBJCa1 ) g AMES 97-B16 [A2 Ol TO S1 PC/PT NOM.SRM A/A=D .00 .coo .00 5.000 SREF 3155.0000  SL.F
{0CBJO112) AMES 97-516 1A2 Q1 TO S1 PC/PT=NOM,SRM AsA=8 10.000 000 10.000 S.000 LREF 50.8200 FT.
{ REJOO7 ) AMES 97-B16 1A2 Q1 7O S1 SRM A/A=12.0R73 NOM .Coo .CCO -000 5.000 BREF 72.5000 FT.
(RE8JO17 32 AMES 97-5156 1A2 Qi TO S1 SRM A/A=]12,.0R3 NOM | 10,0G0 0G0 10.000 3.000 XMRP 8c.41687 FT.
{R2JC0Z) AMES 97-816 (A2 01 TO Sl PC/PT=1,3 NOMINAL .000 .030 Nelels] 5.000 YMRP .00CO FT.
(RBJO18) Ty AMES 97-5l8 [AZ 01 TQ S1 PC/PT=1,3 NOMINAL 10.000 000 10.000 5.000 2ZMRP 4.0000 FT.
_ SCALE .0190
.008 LA ] L B A | L L] LI S S | L T T1T1°F T 1T 7177 Ll I B | T T T T 177 LI T L2 Bl T 11T LI LI LEILELEE
: o y
- 5 ] ]
.006 [ ' e
: /"#Cg “;-""i&._ O"‘-yv .
_ - N
004 T A== —
L _______,..---0-"""'__— ' T
R . /_’Q/'/_-__‘T\ .
-002 | M%M%ﬁ{‘}-ﬂ’ - i
f"‘fﬂb"“\ -’E}_——F—‘——- 7 -
i sl ol Oy ] ' /.; N~ '
-000 7 t{/// T 7 \\\ S
-.002 1§ e T L E \Ekﬁm,,zf;x; .
* = 'B"“*—- 7 N
i S Ty S0 T .
-.004 : L, "*A--"'/ N
L M -
it QOOS |
-.008 T .
3 N
-.010 t _
-.012 t
- .014'-51 i 1_4! Sl 1:-3I J L |—2I F | l- ll L.t L 0’ ' j o ) L 3! 1 1 | 4! 13 2 L 11 1 1.1 3.1 8| ) 1t ) Ild i 3 1
ANGLE GF ATTACK. ALPHA., DEGREES
FIG 21 EFFECT OF PLUME SIZE ON ELEVON AND RUDDER POWER, BETA=0.0
= 1.88 FAGE 164

{(BIMACH



(BGOY AXIS3]

CBL

RUODDER PLUMES REFERENCE INFORMATION,

ROLLING MOMENT COEFFICIENT,

DATA SET SYMBOL CONF IGURATION DESCRIPTION | 4 . ELEVON  AILRON
(DSJ001 ) % AMES 97-516 [AZ 01 TO S1 PC/PT NOM. SRM AsA=S LJ00 .0Co 000 S5.000 SREF 3155.0000 SRLFT.
{03J011 } AMES 97-516 [A2 Gl TD Sl PL/PT=NCM.SRM A/A=B 10.00C .000 10.C020 5.000 LREF 50.8000 FT.
{RBJ007 3} AMES 97-B16 1A2 O] T3 S1 SRM A/A=12.0RB NOM Nalwal Nula'e} .00 5.000 BREF 73.50C0 FT.
{R3JO17 ) AMES 97-B16 1A2 0! TO S1 SRM A/A=12,0RB NOM 10.00Q 000 16,000 5.0C0 XMRP BG.4167 FT.
[R2J033]) AMES 97-B16 1A2 0] T0O S1 PC/PT=]1.3 NOMINAL . .CoD .000 000 S.000  YMRP Re:s 8i0] FT.
(rREJCIZY Dy AMES 97-B16 1A2 01 TD S1 PC/PT=}.3 NOMINAL 10.002 000 10.000 5.000 ég?EE 4.g?gg FT.
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(BODY AXIS)

csL

ROLLING MOMENT COEFFICIENT,

DATA SET SYMEOL  COWFIGURATION CESCRIPTION ‘ FLEVON AJLRGN  RUDDER PLUMES REFERENCE INFCRMATICN

(CBJOO01 ) AMES 97-616 1A2 0) 10 S1 PC/PT-NOM.SRM A/A=8 .00 L0000 L0000 5.000 SREF  3155.0000  SQ.FT
(DBJOI1) AMES 37-818 1A2 Gl 10 S1 PC/PT=NGM:SRM AZA=8 10,000  .0O0 10.000 5.000 LREF 55.8000 FI.
[ RBJOO7 ] AMES 97-B16 1A2 Q1 TO S1 SEM A/A=[2.CR2 NOM Q00 L0000 .Q00 5.000 BREF 72.5000 FT.
(RBI017) AMES 97-B16 1A2 BI 10 Si SRM A/A=12.0RB NGM to.CO0 .000 10.000  5.000 XRP g5.4l67 FT.
(R2J009} AVES 97-616 1A2 B 10 S1 PC/PT},3 NOMINAL oo .Cop . .008  S5l000 yMRP . .000D  FT.
{RBJOIZ) [y AMES 57-818 [A2 O] TG Si PC/PT=l.3 NOMINAL 10000  .003 10600  S5.003 ZIMRP 4.0000  FT.
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CY

SIDE FORCE COEFFICIENT,

DATA SET SYMBOL ° CONFIGURATION DESCRIPTION t Lot ELEVON AILRON RUDDER F’LUI“TES. . REFERENCE JNFORMATION

t H3J002 ) AMES B7-B16 A2 01 T@ Si PC/PT NOM.SRM A/A~S ; 000 ¢ 00O - .000 5.000 SREF 3155.0000 SQ.FT.
{D2J012) AMES 97-6i6 (A2 Ol TQ S1 PC/PT«NCM,SRM A/A=8 » 10.000 - .000 10.000  5.000 LREF 0.8000 FT.
{RBJO02 ) AMES 97-516 (A2 Q1 TQ S1 SRM A/A=12,0RB NOM ! .ooa 000 .C00  5.000 BREF 72.5000  FT.
(RBJICIS) AVES 97-616 iAZ Q1 TO S1 S5’M A/A=]2.0R8 NIM 10.000 .000  10.000 5.000- XMRP 86.4167 FT.
(REJO1D] AMES 97-618 1A2 Q1 TO St PC/PT=1.3 NOMINAL 000, . .000 00Q  5.000 YMRP . .0J2C FT,
(RIJOZO] [ AMES 97-B16 1AZ 01 TO Si PC/PT=1,3 NOMINAL 10.000 000 10,000 $.000 ZMRP 4,0000  FT.
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cY

SIDE FORCE COEFFICIENT,

DATA SET SYMBCL  CONFIGURATION DESCRIPTION . ELEVON AILRDN RUDDER PLUMES FERENCE INFORMATION
{HEJ002) AMES 97-616 [AZ O] T0 S1 PC/PT NOM.SRM A/A=B Relea 000 000 5.000 SREF 3155,0000 SQFT
(03J012) AMES 97-6516 1A2 Q1 T0 S1 PCAPT=NOM, SRM AsA=B 10.000 00G 10,000 5.000 LREF 50.8C00 FT.
[ R3J008 ] AMES 97-616 1A2 O! TO SI SRM A/A=[2.0R3 NGM .000 e 020 5.000 EBRzF 73,8000 FT.
(RE4018) AMES S7-516 142 Q1 TD S1 SRM A/A=12.0RB NCM 10.000 oo 106.050 5.000 XMRP 85,4157 FT
(R34010) AMES 97-616 1AZ2 0} T0 S| PL/PT=].3 NIMINAL .0C0 .00Q Nuse) 5.000 "YMRP LO000  FT
(rREJO20) Y AMES 97-615 1AZ Q) TO S| PCAPT=1.3 NOMINAL 10.000 000 10.000 5.000 ZMRP 4.0000 F7
SCALE .00
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CYN

YAWING MOMENT COEFFICIENT.,

DATA SET SYMBOL CU\F[GURATIUN’ DESCRIPTION lEL-EVUN AILRON RUDDER PLUMES REFERENCE INFORMATION
© (HBJQO2) % AMES 97-B16 1A2 01 TG S1 PC/PT NC‘JM-SR‘% A/A=B 000, 000 000 5.000. SRLF 3155.0000 SO.FT.
(CB3J0OI2]) AMES 97~-6156 [AZ O TOD S1 PC/PT=NOM.SRM A/AnE 10.000 L0000 10.000 5,000 LREF sO.BC00 FT.
{RBJCOR) AMES 97-6156 A2 01 TO S1 SRM AZA=12,0RB NOM 000 000 000 5,000 BREF 73.5000  FY.
[R3:0181) AMES 97816 [AZ 01 TG S1 SRM A/A=12,038 NOM 10.000 000 10.000 5,000 XMRP BS ., 4167 FT.
I =R3J0101) AMES 97-G168 A2 O TO S1 PCr/PT=]1,3 NOMINAL 00D 000 Nuaa) 5.000 YMRP 0000 FT.

[ RIJC20] {:} AMZS 97-616 1AZ QL TD S1 PC/PT=]1.3 NOMINAL 10.0C0 . 000 10.200 5.000 ZMRP 4.0000 FT
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CYN

YAWING MOMENT. CCEFF ICIENT.-

(BADY AXIS)

DATA SET SYMBCL  CON IGURATION CESCRIPTION ELEVON AJLRON RUDDER PLUMES  REFERENCE INFCRMATION
(HBJOO2) g AVES 97-516 [A2 01 10 $1 PC/PT NOM.SRM A/A=8 .000 000 000 S.000 S¥EF 3155.0000  SOLFT.
(CBJOI2} AMES 37-616 1A2 01 T8 S] PC/PT=NCM,SRM A/A=8 10:9%0 000 10,300 5.00C LREF 50.8000  FT.
( RBJCCB 3 AMES §7-516 1AZ O] TQ 31 SRM A/A=12,0R3 NOM coo  .000 5000 BREF 73.5008 F3I.
[RBJCIB) AMES 97-516 (A2 01 70 S] SRM A/A=12,0RB NGM' 10000 o0 10,000 .00 xwrP 85.4167 FT.
{REJ0ID) AMES 87-816 1AZ O1 T8 51 PC/PT=1.3 NOMINAL .003 003 .000  5.000 YMRP 0000 FT.
(RBJG20) [N AMES 97-616 1AZ 1 TO 81 PC/PT=1.3 NGMINAL 10,600 .G00  10.000 5.000 ZMRP 40000 FT.
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(BODY AXIS)

CBL

ROLLING MOMENT COEFFICIENT,

DATA SET SYMBDL  CONFIGURATION DESCRIPTION ELEVON AILRCN RUDDER PLUMES REFERENCE INFORMATION
{ H3JD02) AMES 97-G15 TA2 01 TG S1 PC/PT NOM.SRM A/A=8 0G0 000 000 5.000 SREF 3155.0000 SQ.FT.
{DBJO12) AMES 27-616 [AZ 01 TQ S1 PC/PT-NOM,SRM A/A=D 10.000 000 10.CO0 5.000 LREF 50,8000 FT.
(R3JOCB )} - AMZS 97-5i6 [AZ O] TQ S1 SRM A/A={2.CRB NIM .coR 000 _.000 5.000 BREF 73.5000 FT.
{R3JO18 ] AMES 97-616 (A2 Q1 TO S1 SRM A/A=12,0RB NOM 10.00C0 000 10.000 5.000 XMRP 895.4167 FT.
(R3JO10) AMES 97-616 A2 QL TO S1 PC/PT={,3 NCOMINAL . .QGo 000 .00Q 5,000 YMRP gooo FT.
(R8J020]1 [N AMES 97-616 1AZ Al TO S)1 PCr/PT=1.3 NOMINAL 10.0C00 L0000 10.000 5,008 ZMRP 4.0000 FT.
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(BODY AXIS)

cBL

RBLLING MOMENT COEFFICIENT,

UATA SET SYMBOL , CONFIGURATILN LeSirel~1iLN ELevin  AlLsuN  RUDLor PLlMeEs  sokoheioe TReoreAr Lo
{HBJC02) AMES 27-816 [A2 O] TO S1 PC/PT NOM.SRM A/A-Q 000 000 .0co 5.000 SREF 3132.0000 SQ.FT.
{03012 AMES 97-616 [A2 01 TQ S1 PC/PT=NCM.SRM A/A=B 10.002 000 10.00Q S.000 LREF 30.8000 FT.
{R2I003 ) AMES 27-G16 [AZ D1 TG S] SRM ArA=]2,0RB NOM Nes'e ] .003 .000 5.000 BREF 73.5000 FT.
[R3JO18] AMES S7-B18 A2 81 TO S1 SRM A/A=12,033 NCM 10,000 .0CO  10.000 5.000  XMRP 86.4167 FT.
{RB40I0) L AMES 97-61G |AZ 01 TQ SI PC/PT=].3 NOMINAL .00 Heie: .000 5.000  YMRP 0000 FT.
(rR2JO201 [y AMES 97-B16 1AZ Ol 70 St PC/PT~1.3 NOMINAL 10.0C0 LCCO 10,000 5.000 ZMRP 4.0000 FT.
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DATA SET SYMBOL

(HB002 )
{(D34012]

" {REJSOCB]

{R2J018)

© LRBJ0I0)
(R2J020)

CLM

PITCHING MOMENT COEFFICIENT,

040

<035
.030
025
.020
.015
.010
.005
-.000
~.005
-.010
-.015
-.020
-.025

-.030

CONF IGURATICN DESCRIPTION ELEVON AILRON RUDDER PLUMES REFERENCE [NFORMATION
AMES 97-G15 1AZ2 01 T2 S1 PC/PT NOM.SRM A/A-B 000 .000 .000 9.000 SREF 3183.0000 SO.FT
AMES 97-6816 [A2 D1 TO 31 PC/PT=NCOM.SEM A/A=B 10.000 .0CQ  10.0C0 5.00C LREF S0.8000 FT
AMES 97-615 [A2 Q1 TO S]1 SRM A/A=12.CRB NOM 200 .000 .Ca0 5.000 BREF 73.5000  FT.
AMES 97-618 [A2 0] TQ S1 SRM A/A={2.CRB NOM 18,000 000 10.020 S.C00 . XMRP B85.4167 FT.
AMES 97-Bl6 1A2 8] TO S1 PC/PT=] .3 NOMINAL .L0Q 000 000 S5.C0C . YMRP 0000 FT.
[y  AMES 97-BiB [AZ @] TQ S1 PLC/PT=] .3 NOMINAL . 10.000 000 10.000 5.000 ZMRP 4.0000 FT
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CLM

PITCHING MOMENT COEFFICIENT,

DATA SET SYMBOL  COMFIGURATION DESCRIPTION ELEVON AILRON RUDDER PLUMES REFERENCE INFORMAT [ON
HIJOD2) AMES 97-616 [A2 O] 70 S1 PC/PT NOM.SRM A/A=B . Nelue 000 .00 5.000 SREF 3153.0000 SO.FT.
C3012) AMES 97-816 [AZ Q1 TO S| PC/PT=NOM,SRM A/A=8 13,000 00 10.000 3.000 LREF S0.8000 FT.,
R2JOC3) AMES 97-B16 1A2 Q1 TO S1 SRM A/A=]12.CRE NGM .00 W00 .000 S.000 BREF 73.3000  F7T.
R3.01i8 )} AVES 97-816 [AZ2 DI TO S1 SRM A/A=]2.0R3 NOM 10.000 000 10.0090 S.000 XMRP 86.4157 FT.
rR2,/0i0) AMES §7-8Bi6 [AZ Gl TQ 51 PC/PT=1.3 NOMINAL .000 000 .00 5.000 YMRP .0ooo FT..
REJCZ203F Dy AMES 97-616 A2 01 TQ S1 PC/PT=i.3 NOMINAL 10.000 .00 10.C00 S.000 ZMRP 4 .000 FT.

. , , , , , SCALE 0190
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CwBM -

DATA SET SYMBOL  CONFIGURATION DESCRIPTION ’ ELEVON AILRON RUODER PLUMES REFERENCE [INFORMATION

WING BENDING MOMENT COEFFICIENT,

(HBJO02) AMES 97-516 1A2 Ol TO St PC/PT NCM.SRM A/A=8 000 020 .00d 5.000 SREF JIS5.0000 SO.FT.

(CBJOL12) - AMES 97-616 1A2 Ol TQ S| PC/PT=NOM, SRM A/A-B 10.000 .Co0 10,000 5.000 LREF S2.8000 FT.

(R340C8) AMES 97-Blc 1A2 Q] TO S! SRM A/A=12.CRB NGM 000 Reala] .cod 5.000 BREF 73.5000 F7.

(RBJ0IB] AMES 97-B16 [A2 Q1 TO S1 SRM AsA=]12.0RB NGM 10.000 000 IO.GOO 5.000 XMRP 85.4167 FT.

(RZJOLO] AMES 97-B16 1AZ2 Ol TG S1 PC/PT=],3 NCGMINAL .COD Rans] .0co S.000 YMRP .0CCo FT.

(RE0D20) [ AMES 97-B16 1AZ Ol TO S1 PC/PT=1.3 NOMINAL 15,000 002 10,000 5.002 %EﬁEE ‘:8?88 FT.
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CwBi

WING BENDING MOMENT COEFFICIENT.

DATA SET SYMBOL  CONFIGURATION DESCRIPTION . ELEVON  AILRON RUDDCER PLUMES REFERENCE lNFURMAT]WI

{24002 ) AMES 97-815 [AZ QI TQ 5] PC/PT NCMJSRM A/A=B 020 .00 000 5,000 SREF - 3ISS.0000 SO.FT.
{0BJ012)7 AMES 97-616 [AZ Ol 10 Si PC/PT=NOM.SRM A/A=S 10.000 00D 10.800 $.000 LREF 50.800¢ Fi.
[ REJCOS) AMES 97-616 1AZ Dl TO Si SRM A/A=12.CREB NCM 000 .CO0 .Qco S.000 BREF 73.5000 F7.
(R3s0181 AMES @7-B18 1AZ O] TO S| SRM A/A=12.0R3 NOM 10.000 ,0CC  10.000 S.000  XMRP 86,4167 FT.
(R3JQI0] AMES 97-65i6 [AZ C1 T0 Si PCAPT=1.3 KNCMINAL LC02 Naisls) 000 5.00C YMRP 0000 FT.
[(RBJC20) [y AMES 97-516 [A2 0] TO S1 PC/PT=]1.3 NGMINAL 10.00C0 000 10.000 5,000 ZMRP 4.,.0000 FT.
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CN

DATA SET SYMBCOL  CONFIGURATICN DESCRIPTION ’ - - FELEVON AILROM RUDDER PLUMES - REFERENCE INFORMATION

[B3J3C1 ) AMES 37-816 1A2 01 TO S1 NO PLUMES .000 000 000 000 SREF 3155.0000 SQ.FT.
(C3JI5111] AMES S7-816 1A2 01 TO 51 NJ PLUMES 10.000 002 10.0C0 000 LRZF 50.8C00 F7T. .
[ R3J003] AMES 27-616 iAZ2 Q1 TO S) PC/PT NCM.SRM A/A=8 .00G .000 000 2.000 BREF 73.5000 FT.
{R2JO13) AMES 97-6i8 [AZ 01 TQ S1 PC/PT=NGM,SRM A/ARE 10.0CQ .0C0 10.C00 2.000 XMRP Bs.4l67 FT,
(C342031) AMES Z7-516 1A2 01 TQ S1 PC/PT NOM 000 000 .00g 3.000  YMRP L0000 FT.
(0240153 [N AMES 97-6B15 [A2Z 01 TO 1 PC/PT NOM ) 1C.000 .000  10.00C 3.000 éE‘lipE 48?%8 FT.

’ ‘ L LD

TTTT

40 TIrRei ({1 1rrrg1r+a17d T 1T 1 ]T 7V 1% TIrory 1T 13 LB T 1 07T LIk DR DL DL LR LONLINE B | T 11T L] yrr]
-

W W
(@] w
\\\

\
N

N\
%\

TrTr

; W 7%
0 | s
:oo ‘ L ’45%5;25

27
7

| W I 3 § S T T T A )

L4 L5

LI L )

NORMAL FORCE COEFFICIENT,

TT T ¥
1111

--25

<

IR~ S ] B T T | Lt b1 1. 1.1 | W TR T - S B | I | | N W S TN I N T RN S S . B ot . I T | | N | L r 2 1t 1 [ )

-1 - 0 1 2 3 4 5] 5] 7 8 8 10
ANGLE OF ATTACK, ALPHA, DEGREES

FIG 23 EFFECT OF ORBITER AND SRM PLUMES ON ELEVON AND RUDDER POWER. BETA=0.0

(AIMACH = 1,80 PAGE 177

Ui
|

13

I

[ 43

|

N

—

‘ 7;30



CN

COEFFICIENT,

NORMAL FORCE

DATA SET SYMSOL  CONFIGURATION DESCRIPTION SLEVON  AILRON  RUDDER  PLUTES REFERENCE INFORMATION
{ E8JS01 ) AMZS 97-6156 [A2 Of TD S1 NO PLUMES 200 Q00 ceco L0 SREF 3155.0500 SOLFT
{C2J5111] AMES $7-815 1A2 01 1C 51 NO PLUMES 10.000 000 101000 000 LiREF 50.8000 F1.
[REJCO3) AMES 97-616 [A2 O TD S1 PC/PT NOM.SRM AsA-8 000 .000 .C0o0 2.000 HREF 73.5000 FT.
{R2JO13] AMES @7-816 [AZ Bl TG S1 PL/APT~NIM.SRM A/A=B 10.002 Q00 10.003 2.000 XMRP 85 .4i67 FT
£G34003) AMES 97-6i6 [AZ D1 T3 S1 PC/PT NOM Reis .000 .CO0 3.C20  YMRP .CODOD FT
(0BJQI5) AMES 37-E18 A2 D1 TG S1 PC/PT NGM 10000 .0C0 10060 3600 ZMRR 4l00Cg  FT
SCALE L0120
.40 N L T 1 170 T T 11 T 1T LI LI N AL R LB L T 1T TT T T 11 T 1T 171 T T 71T T T 11 LI T 11T LRI
- o ]
33 T /’,;LJ ]
-30 L %7/6 .
- S . / .
W2 T //yl e 3
. / <>/ ]
C & AL 3
20 T ﬁ? // E
- F / /‘»r"é ]
A9 T 7/;4‘;/ ]
[ < // ]
L0 T /% ]
. C R ]
OS i / ﬁ N
: ey -
.00 T %ﬁ/ .
. g / ] —
-.05 ¢ /?;fd ]
C L ]
-.10 £ /%ggyﬁg// ]
S« 74 ]
- ‘ 5 :
-J15 T = .
i éggéi)gf’ ]
-.20 £ @(f - :
: D// | |
_025 L B N
» L | I S L1 .2 T I T A1 f I | o . | | J | | . L T | A 1 ) 111 1 | I S . B I T N A LLI—
- 30T 90 1 20 3 4 8 78 9 10 11
ANGLE QF ATTACK. ALPHA, DEGREES

FIG 23 EFFECT CF ORBITER AND SRM PLUMES ON ELEVON AND RUDDER POWER. BETA=0.0
(BIMACH o

= 1.98

FAGE

178



DATA SET SYMBEL  CONF IGURATION' DESCRIPTION R T ELEVON  AILRON  RUDDER  PLLMES REFERENCE, INFORMATION

(024301 ) . AMES §7-816 1A2 0] TQ 51 NU PLMES ! ! .Go0 -000 Reale] 000 SREF 3155.0000  SQ.FT.
{08J511) AMES 97-618 1A2.0B1 TG S1 NO PLUMES P -10 o0 000 10,800 000 LREF 50,8000 FT.
(REJOO3) o AMES S7-516 1A2 O1' T2 S1 PC/PT NGM.SRM P\/ARB <o 00 000 000 2.000 BREF 73.5000 FT.
{REBJOIZ) AMES S7-618 [A2 01 7O S1 PC/PT=NOM.SRM AA=B 10,000 .000  10.000 2.000 - XMRP 85.4167 FT.
(CBJ005 3 AMES 97-616 A2 Ol TO S1 PC/PT NOM . - .000 000 .000 3.000 YMRP .0oot FT.
(08J01S) [ AMES 97-616 1A2 OF 70 Si PC/PT NOM 10.000 L0020 10.020 3.000 ZMRP 4.0000 FT.
‘ SCALE .0120
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CAF

FOREBOOY AXIAL FORCE COEFFICIENT,

OATA SET SYMEOL CONFIGLRATION DESCRIPTICN ELEYON AILRON RUDDER PLLMES KEFEreNLE  TNFUrstAE L
(0873501 ) AMES 97-616 [AZ Q] T S{ NO PLIMES LC0 000 L0600 000 SREF 2155.0000 SR FT
[03JT1L) AMES 97-616 1AZ Q1 TO S1 NO PLUMES . 10.000 00 10.000 .000 LREF S0.8000 FT.
{RBJO03} AMES 97-B16 1A2 01 TO SI PC/PT NOM,SRM AZA=8 . 000 .00 ,a00 000 BREF 73,5000 FT,
{R2JO13]) AMES 97-B15 1AZ ©] TO SI PC/PTNOM.SRM A/A~8 10.000 000 10.000 2.000 XMRP 86.4157 FT.
(DBJO05 ] AMES 97-6156 A2 @1 1D S1 PC/PT NOM Q00 .0ca Heula's) 3,000 YMRP 0000 FT.
[OBJ0IS) D AMES 97-5815 [AZ O TG S1 PC/PT NOM 10.0C0 Haivsl 10.000 3.000 ZMRP 4.,00C00 FT.
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CLM

PITCHING MOMENT COEFFICIENT,

DATA SET SYMEOL

{02J201)
(02J5117
- {RBJOD3)
[R3J013)
(02J003)

{0B4013)

10T

.08
.06
.04

.02

.00

~.02

-.04

- IOG

;-08 2

-.10

.12

{

B

CONF IGURATION DESCTRIPTION

AMES 97-616 1A2 Ol TO S1 NJ PLUMES

TO §1 PC/PT NOM.SRM A/A=8

AMES 97-515 [AZ 01 TO S1 NO PLUMES

AMES 97-B16 (A2 Ol

AMZS 97-615 [AZ Q1 TO S1 PC/PT=NCM.SRM A7A-8
AMES S7-B16 [A2 Ol TO S1 PC/PT NOM

AMES 97-816 1AZ2 Gl TO S1 PC/PT NOM

ATLMION NGRS FLUED

[ =R ok =R p ¥Ry NN APRY RL SRR RUR ERF A LR ]

.000 .Q00 ,000 SREF 3155.0000 SQ.FT.

.L00  10.0G0 000  LREF S0.8000 F7Y.

Nolals) 030 2.000 BREF 73.5000 FT.

000 10.000 2,000 XMRP 85.4187 FT.

.000 .0oo 3.C00  YMRP 0000 FT,

.00 10.C00 3.000 ZMRP 4£.0000  FT.
SCALE Q180
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CLM

COEFFICIENT,

PITCHING MOMENT,

LI e L i 1

£8J501 1 AMES 97-616 1A2 Ulr TG 51 NO PLUMES 029 . .020 Resia 000 SREF 2155.0000  SCFT,
CRJS11 ) AMES 97-616 [A2 01 TG S1 NO PLUMES . 10,000 LooD 10,000 000 LREF - S0.BC0J0 FT,
REJOC3 AMES 97-GI8 [A2 O] TQ S1 PC/PT NGM.SRM A/A=B .00 .00 000 2.000 BREF 73,5000 FT.
RZ2.,012) AMES 87-618 [AZ C1 TO S1 PC/PT=NCM.SRM AZA-B 10.000 .000 t0.000 2.000 XMRP 8&.4157 FT.
C2JQ05 3 AMES 97-616 1AZ 01 TG S1 PC/PT NOM .CC20 000 QG 3,000 YMRP LOToo FT.
CB<0I51 [y  AMLS 97-816 1AZ 01 .70 S1 PC/PT NOM _10.0C0 000 10.000 32.000 ZMRP £,0000  FT.
SCALE 0192
. - lo LI LB T 1 1 1 UL T 1T 1.1 UL LERARLELE T % b 1 T 1 71 T 71 1 1 T 7T % 1 T 1 T 1 LI T TF T 1 173 T 1171
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CN

NORMAL FORCE COEFFICIENT.

DATA SET SYMBOL  CONFIGURATION DESCRIPTION

(3501
{24311
{R2<003
(R34O13
{ C3:005

{1 CBJOIS

.40
.33
.30
.25
© .20
15
.10
.05
.00
~-.05
-.10
-.15
-.20
~.25

"'030

. AMES 27-616 1AZ 01 7C 51 NO PLUMES 000 .0on 000 pog ' SREF 3155.,0000 SQLFT
AMES S7-B16 1AZ 01 70 S1 N0Q PLUMES Q. 000 L0000 [0.000 000 LREF =3 .8B0O00 FT.
% AMES 97-B16 [AZ 01 TQ S1 PC/PT NG, SRM A/A=B Qoo 000 000 2,000 BREF 73.5000 7T
AMES 87-B16 [AZ O1 70 S1 PC/PT=NCM.SRM A/A=E [Q.000 Reisis} 1Q.000 2.000 XMRP #5a.4187 F7.
AMES 97-5!16 A2 OI T0O §1 PLC/PT NCM o000 000 Q00D 3.000 YMRP . oQCo FT.
D AMES 97-616 1AZ2 01 TO S1 PC/PT NGM 10.000 Keialo] 10.000 3.000 ZMRP 4.0000 FT.
SCALE 0120
5 5 /i
. AL
: NIY/AN :
: \?/ \ E/ / ;
: 7 2 // T
- Jf / A :
A 1
C / (g A/7/[s ]
- /5f¢, / ,/42ﬁ 1
C / / ,/ ]
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: A L :
: J ]
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- i I;L :
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- N ]
o !C-!B% //9 x 1
: P & | z
: 4 I} 1 ] L (] ] 1 i l 1 — 1 L l- L, L L 1 L _LJ \ H 1 g 1 1 1 1, L ) ] 1 1 1 L | S 1 I 1 1 1 B
18 .16 .14 .12 .l .08 .06 .04 .02 .00 -.02 -.04 -.06 -.08 - 10-.12
‘ ‘ PITCHING MOMENT COEFFICIENT, CLM
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CN

NORMAL FORCE COEFFICIENT,

CATA SET SYMelL CUnNF JLUuRA L Lo Us ool T eLEYe s AllooN mdlo Ll R AR
{0ORJS01 ) AMES 97-5156 [AZ Q1 TG S1 NO PLUMES 000 000 o0 .o00 SREF 2155.0000 S0,
(C2J5:1) AMES 97-616 [AZ2 Ol TO S1 NGO PLUMES 10.000 Q200 10.00C 000 LREF S0.8000 FT.
(R2JICC3I ] AMES 97-618 [AZ 01 T0 S1 PC/PT NOMJSRM A/A=3 QoA Neiae Reiniss 2.000 BREF 73.5000 FT
(REBd012) % AMES 97-6(58 [AZ2 QL TO S1 PC/PT=NJM.SRM A/A=E 10.000 00D 10.080 2.000 XMRP 86.4167 FT
(OSC0% ) AMES 97-5186 (A2 Ol TO S1 PC/PT NOM 000 feiis] Reuls] 3.000  YMRP 000 FT
(esols) Oy AMES 97-516 [A2 QL TO S1 PCAPT NOM 10.000 .CO0  10.000 3.000 IMRP 4 .0000 FT
. o . _ . SCALE 0190
.40 "|i'|( T |: = —TT LA B L | T ™17 Tt —TT T T T T T T T T T ]
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FIG 23 EFFECT gF URBITER AND SRM PLUMES ON ELEVON AND RUDDER POWER, BETA=0.0
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DATA SET SYMBOL  CONFIGURATION DESCRIPTICN . ELEVON AILRON RUDDER PL.UMES REFERENCE INFORMATION

{ OBJISOL ) AMES 87-815 A2 Ol T0O 5] NO PLUMES : LO0% 000 L0050 .00 SREF 3155.0000  SQ.FT.
(884511 AMES 97-G16 [AZ Ol TO SI NGO PLUMES ) 10.000 000  10.00C .000  LREF S0.8000 F7T.
[ RBJI0O03) AMES §7-B16 1AZ O TO Si PC/PT NOMJSRM A/A=B 000 .0J0 ,000  2.000 BREF 73.5000 FT..
{RBJOIZ) AMES €7-818 A2 @1 TO Si PC/PT=NOM.SRM A/A-B 10.500 00D 10.000 2.000 XMEP g5.4167 FT,
{ DBJO0S ) AMES 8§7-615 [AZ ©1 TQ Si PC/PT NOM .000 - .000 000 3.000 YMRP 0000 FT,
t024015) [y AMES 97-6i6 a2 D1 T@ S1 PC/PT NOM . .. 10,000 00O 10.000 3.000 ° ZMRP 4.00C0  FT.
' SCALE 10150
030 l'lillliilll'i T (11 | @ 1T TP FET TV & 3 1T 7 7 1 L ] T T T 1 Tv1 1 [T T 1% T 1 T Il]lillllll‘
5 . > i
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WING BENDING MOMENT COEFFICIENT,

.025 ‘ //,/ig::;/
.020 : _ | | . : B | §;§/’ S,/,;g’f

L. .1 1

I T |

015 ’ T // 6 774—’:}-###0
-.000 - ﬁ/ E
-4 i

/ z

-.005 ——
v R |

-.010 —— —
1/ N - ]

I I T T N LI 1Lt a1 'Y VA R T [ WS VO N 0 N VS N T T T 2V N 0 O T T N A L |

—.015 e e e 2 s 6 7 8 9 10 11
ANGLE OF ATTACK, ALPHA. DEGREES

16 23 EFFECT OF ORBITER AND SRM PLUMES ON ELEVON AND RUDDER POWER, BETA=0.0
(AIMACH = 1.80 | PAGE 185

NAN
\ )

N

LI




CwWBM

WING BENDING MOMENT COEFFICIENT,

DATA SET SYMBCL  CONFISURATION DESCRIPTION eLEVY  AfLriad  HULLe v el ks [UPRTR T L SN B T O A L]
LOBIS0L Y - AMES T7-516 [A2 01 TG S1 NO PLUMES 000 .00 .000 .00 SREF  3155.0000  SG.FT,
{DRISI] ) AMES 97-B16 1A2 O 7@ $1 NO PLUMES 10.600 000  10.000 J000  LREF 50.8000 F1.
{ RBJIOO3 ] AMES 97-B16 1A2 Ol T0 51 PC/PT NOM.SRM A/A=8 000 .000 000 2.000 BREF 73.5000 FT.
{RBJOI3) AVES 97-216 [AZ 01 TO 51 PC/PT-NGM.SRM A/A=D t0. 000 00 10.000  2.000  XMRP 85.4167 FT.
{C2J005) AMES 97-616 [AZ @1 TO S1 PC/PT NOM 00D 000 3.000 YMRP o0 FT.
(0B4D15) [y AMES S7-616 IAZ 01 TO 5t PC/PT ACM |0. 000 000 10.000  3.000 ZMRP 4.0000 FT.
SR _ - SCALE .01s0
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DATA SET SYMBOL

(C3J301 )
(0BJSLT )

. (RBJOC3)

{R3<013)
(CBJCI3)

102JOL3 )

cY

SIDE FORCE - COEFFICIENT,

022
020
.018
016
014
012
.010
;008
.00e
-004
.002
.000

-.002

i

.004
-.006
-.008
-.010
-.012

REFERENCE INFORMATION

CONE IGURATION DESCRIPTION * FLEVON AILRCN RUDDCER  PLUMES

AMES 97-516 [A2 0! 10 S1 NO PLUMES GO0 .00 200 - .00C  SREF 315%.0000 SQ.FT.

AMES Q7-5i6 [AZ2 01 TG 51 NO PLUMES 10,000 Neale] 1G.000 L0000 LREF 50,8000 FT.
% AMES 97-B8168 1A2 01 TQ S1 PC/PT NCM.SRM A/A=S ) 000 Nelainl 000 2.000 8REF 73,3000 FT.

AMES 97-616 [AZ €1 TQ Si PLC/PT=NCM. SRM A/A=3 10.0C0 00 10.000 2.600 XMRP B85.4167 FT.

AMES 97-Bi8 [AZ 01 T3 S1 PL/PT NOM Renls] Q00 000 3.000 YMRP L0000 F¥.
O AMES 97-616 [A2 Ol TQ 81 PC/PT NGM ) 10.000 000 10.000 3.000  ZMRP 4.00030 FT.

SCALE 0150 .
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CY

SIDE FORCE COEFFICIENT,

DATA SET SYMBOL  CONFIGURATION BESCRIPTION | ELEVON AILRON RUDDER  PLUMES REFERENCE INFORMATICN

[CBJS01) AMES 97-616 A2 Q! TO S1 NO PLLMES Rosls] 000 000 L0200 SREF 3155.0C00 SQ.FT.
{CBc511) AMES 7-B16 A2 QI TO SI NO PLUMES 10.CC0 L0000 18.000 000 LRLF 50,8000 FT.
{R2J0032 AMES S7-B1B JAZ Q1 TO St PC/PT NIM.SRM A/A=B .0C0 LoD 020 2.000 EBRLF 73.5000 FT.
(RBJOIR] AMES 97-G16 [A2 Gl TO Sl PC/PT=NOM.SRM A/A=8 10.650 000 10.C00 2.000  XMRP . 86.4167 FT.
{D3J005) AMES ©7-816 1AZ 01 T0 S1 PC/PT NGM . .Coo .0Q0 000 3.000  YMRP .ogca FT.
(£aJG1S) [ AMES 97-B16 1AZ QI 10 S| PC/PT NOM 19.000 .000 10.000  3.C00 ZMRP 4.0000 FT.
- SCALE 0180
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CYN

b

SCRIPTION - - e e ELEVON  AILRON RUDDER  PLUMES REFERENCE [NFORMATION

DATA SET SYMBOL CONFIGURATION OE J s ]
(CBIS01) AMES 97-616 [aZ 01 TO Sl NO PLUMES | E 020 ,000 000 000 SREF 3!5‘5 OODO SQ.FT.
(D305t ) AMES 97-516 [A2 Q1 TO S1 NO PLL"’LS i H 10.000 000 10.000 D00 LREF Q.8000 FT.
{ REJCO3 ) AMES S7-616 A2 Ol TO SI PC/PT NOM.SRM A/A-B 0og 00 000 2.000 BREF '?3 =000 FT.
[RBJO133 AMES 97-516 [A2 G 70 Si PC/PT=NIM. SRM A/a'\-=8 10.000 .0cCOo 10.000 2.000 xXMRP 86.4187 FT.
[OBJ003) : AMES 97-516 1AZ2 Ol 1O 51 PC/PT. NCM E 0ca . .o L0200 3.000 YMRP L0000 FT.
[086019) D AMES @7-516 A2 01 10 S| PC/PT NOM 10.000 .0C0 14,000 3.000 ZMRP 4.,0000° FT.
SCALE 01
.OOS T 1 ¢35 g1 1 ¢ 9 T 111 T 1 1 T T 171 1 T FF T F &+ 71 Ty i rvrrryryriorr1 T 1 1 1 T 1 & 1 T 1371 T T 17T llll}r‘l’ll
i ]
.004 T - .
; B O R S A WV o G S
.002 : : B = 2

o)

.000

e .
== = i | | 5

-.002 -

\

(BODY AXIS)

-.004 _ -
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YAWING MOMENT COEFFICIENT,

L

-.018 " ‘ 7

T 71 1
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FIG 23 EFFECT OF URBITER AND SRM PLUMES ON ELEV@N AND RUDDER.POWER, BETA=0.0
(AJMACH = 1.60 | PAGE 189




(BODY AXIS)

CYN

YAWING MOMENT COEFFICIENT,

DATA SET SYM3TL CONFIGURATION DESCRIPTION FLEVON AILRON  RUODER  PLUMES REFERENCE INFORMAT ION
[C3JS01) AMES 97-B18 1A2 QF TO S] NO PLLMES Mool .000 Nesal Q00 SREF 3155.0000 S0.
{8511 3 AMES 97-516 [AZ2 O TO 5! ND PLUMES 10.000 000 10.000 000 LREF S0.80C0 FT,
[ RAJCO3) AMES 97-516 [A2 Q1 T0 S1 PC/PT NOM.SRM A/A=8 ) 020 000 000 2.000 BREF 73.9000 FT.
(RB4012} AMES S7-516 1A2 B1 TO Sl PC/PT=RDM.SRM AZA=S 10.000Q 000 10.0C0 2.000 XMRP £85.4167 FT,
[C3J0039) AMES 97-616 1A2 0L TQ S1 PC/PT NOM 000 .QC0 200 3.000 YMRP 0030 FT.
(024013 D AMES 27-6816 1AZ Ci TO S1 PC/PT NOM 10.CC0 000 16.0C0 3.000 ZMRP . 4.0000 FT.
) : SCALE .0180
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(BODY AXIS)

CBL

ROLLING MOMENT COEFFICIENT,

DATA SET SYMBOL  CONFIGURATION DESCRIPTION ELEVON  AILRON  RUDDER F‘LU;IES SRE;’-_FERE;:‘CEEE éhéFD%RMA;]DG?_
J AMES 97-616 [AZ2 01 TQ S1 NO PLUMES 000 800 000 . . FT
E%g?} ; AMES 87-6156 [AZ Q1 TG S1 NO PLUMES 10.000 .0O00  {0.C00 000  LREF S0.8000  FT.
[ REJO02 3 AMES 97-6i8 [A2? Q1 TO S1 PC/PT NOM.SREM A/A=B 000 .C00 000 2.000 BREF 73.5000 FT.
(RIJO13) AMES 97-616 [AZ Ol 10 S1 PC/PT=NCM.SRM A/A=B 10,800 000 10.00D 2.000 XMRP 86,4167 F‘F_'_'Il:.
{B24C03) AMES 97-616 [A2 Ol 10 51 PC/PT NGM .000 .C00 000 . 2.000  YMRP 0000 FT
{C3J015) [) AMES 97-816 [A2 0L TO S1 PC/PT NOM 10,000 .000 10,002  3.000 éﬁiia 4.8?gg F
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cBL

DATA SET SYMBOL  COMFIGURATICON DESCRIPTION . ELEVON AILRON RUDDER  PLUMES REFERENCE INFORMATION

(BADY AXIS)

ROLLING MOMENT COEFFICIENT.

(02JS01) AMES §7-516 JAZ O1 TO S NO PLUHES : .00 .0C0 000 LJCO  SREF 2155.0000 SQLFT.
(CBJi911) AMES 37-B18 JAZ 0! TO S NO PLUME 10.000 0000 10,000 000  LREF 50,8000 FT.
(R3J0OC3) AMES 97-615 1A2 01 7Q Si PC/PT hG‘ﬂ SRM A/A=B .00 020 000 2.000 BREF 73,5000 FT.
[RBJO13) AMES Z7-618 IAZ 31 TO SiI PC/PT=NOM.SRM A/A=B 10.000 000 IU.OOD 2.000 XMRP B85.4167 FT.
(D3J005 ) AMES 97-616 1A2 01 7O St PC/PT NOM .0o0 020 .000 3.000  YMRP ©.00C0 FT.
(020151 D AMES 97-5156 1AZ 01 TQ S1 PC/PT NOM 10.000 D20 10.000 3.000 ZMRP 4.0000 FT,
' ‘ SCALE L0190
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Y

SIDE FORCE COEFFICIENT,

DATA SET- SYMBOL CONF IGURATICN CESCRIPTION ' FLEVON AILRON RUDDER PLUMES REFERENCE INFORMATION
(084502 AMES €7-516 [AZ Q1 TO St NO PLUMES o 000D 000 .Co0 .0C0 SREF 3155.0000 SQ.FT.
(034512 AMES 97-516 142 01 T0 51 NO PLUMES 10.00C .00C 10,000 000  LREF 20.8000 FT.

[ PBJCO4 ) AMES 97-616 1AZ GI T0 S| PC/PT NOMJSRM A/A=8 000 000 000 2.000 BREF 73.50C0 FT.
(R3JO14 ] AMES 97-516 1AZ Q1 TO S1 PC/PT=NIM.SRM A/A=B ID.DDG .00 10.0C0 2.000 XMRP . BB.4167 FT.
(DBIC05) AMES §7-616 1AZ Ol T0O S1 PC/PT WNOM .0Cc0 .000 .0cao 3.00Q0 YMRP 000 FT.
(casoie) O AMES 97-816 (A2 01 T0 S| PC/PT NOM | 10.0C00 000 10.C0u 3.000 ZMRP <. 0000 FT.

’ ’ SCALE L0180
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C(AIMACH = 1.60 PAGE 193



Cy

SIDE FORCE COEFFICIENT,

SIDESLIP ANGLE.,

BETA,

DEGREES

QATA SET SYMBOL  CONFIGURATION DESCRIPTION ELEVON AJLRON RUDDER PLUMES REFERENCE INFORMATION
(D2J5021 AMES 97-B16 1A2 G1 TQ Si NO PLLMES .0o0 020 Qo0 000 SREF 3155.0000 SQ.FT
(084312 AMES 87-BI6 JAZ Q) TO S1 ND PLUMES 19.000 .00Q 10.000 000 LREF 50.8000 FT,
[ 294004 3 AMES S7-615 1A2 DI T0 St PC/PT NOM.SRM A/A=Q Rusls} 030 000 2.C00 8REF 73.2000 FT
(RBJDIALD AMES 97-616 1AZ D1 1O S1 PC/PT=NCM,SRM ASA=E i0.000 Rewis 10.200 2.000 XMRP ES.4167 FT
[CBJCOG ) AMES 97~616 [AZ Q1 10 S1 PC/PT NOM . .000 00D .CO0 2.000 YMRP T .CC00 FT
{CaJCiB) D AMES 97-B16 [AZ 01 TG St PC/PT NGM “$0.000 .0dD  10.000 3.C000 IMRP 4.0000 FT
SCALE G120
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| CONFIGURATION DESCRIPTION

AMES 97-516-1A2 01
AMES 37-616

DATA SET SYMBOL

ND PLUMES
NO PLUMES
PC/PT NOM.SRM A/A=G
PC/PT=NOM, SRM A/A=8
PC/PT MNOM
PC/PT NOM

ELEVON
.C00
-10.000
Nose)
10.000
.000
10.000

SCALE

PLUMES REFERENCE INFORMATION
.000 SREF 3155.0000 SOQ.FT
.000 LREF S0.8000 FT,

2.000 BREF 73.5000  FT,

2.000 XMRP 88,4167 . FT.

3.000 YMRP 0000 FT.

3.0020 ZMRP 4.0000 FT,

.0120
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(BADY AXIS)

YAWING MOMENT COEFFICIENT,

CATA SET SYMBOL  CONFIGURATION CESCRIPTION ELEVON AILRON RUDDER PLUMES REFERENCE [NFORMATION

(034302 AMES 97-G1B 1A2 O 73 S1 NJ PLUMES : : 000 .0C0 .0C0 000 SREF 3155.0000 SO.FT.

(C2d3i2) 1A2 C1 70 S1 NO PLUMES 10.000 000 10.C00 000 LREF 30.800C FT.

{ RGeCO4 } 6 1A2 Ol TO 51 PC/PT NCGM.SRM A/A«8 .QCo .0o0 .CC0 2.000 BREF 73.80C3 FT.
6 1A2 Of TO S1 PC/PT=NOM.SRM A/A~B 1G.000 000 10.0C00 2.000 XMRP 0 85,4167 FT.
6 1A2 Q! TO S PL/PT NOM : .C00 .C00 L0200 3.000 YMRP L0002 FT.

& 1A2 01 TO S1 PC/PT NGM ~i0.000 - 000 10.000 3.060 gjiiE 48?38 FT.

£
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OATA SET SYMBUL

{DBJ35C2)

(BADY AXIS)

CBL

ROLLING MOMENT COEFFICIENT,

-.03
-.04
-.05
~-.08

-.07_

CONF IGURATION CESCRIPTION . " FLEVON  AILRON RUDDER PLUMES REFEREMCE [NFORMATICON
©AMES 97-816 [AZ 01 TQ Si NO PLUMES 000 000 000 000 SREF 3155.0000 - SQ.FT
AMES 97-B16 [A2 01 TQO S! ND PLLMES 1@.200 0co 10,000 .00 LREF 50 8ooC  FT.
AMES 97-B16 1AZ 01 TQ S] PC/PT NOM.SRM A/A=8 200 cog Nasle; 2.000 BREF 3,000 FT
AMES 97-516 [AZ 01 TO S1 PC/PT=NOM\SRM A/A=B 10.000° 0CcC  10.CCO 2.000 XMRP 86.418’? FT.
AMES 97-616 [AZ 01 TO S1 PC/PT NOM .C00 cog Q0 3.000 YMRP oot FT
0y  AMES 97-516 [A2 D1 TQ S1 PC/PT NOM 13.C00 QoS 10.0C0 3.000 ZMRP 4.00C00  F7
SCALE .Q190
T 1 T T T T 4 1 T 1 T T T T T 1 | i i T T T 1 1 T T 1 1 T ¥ T T 1 ] L T * 1 ki k] T B
- L . .
N :!\\\\\ ]

11 11

TTT1T7¥
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T rrr
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BETA.
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SON
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NN
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; SN
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F1G 24 EFFECT OF ORBITER AND SRM PLUMES ON ELEVON AND RUDDER POWER, ALPHA=0.0
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(BOBY AXIS)

cet

ROLLING MOMENT COEFFICIENT,

DATA SET SYMBOL  CONFIGURATION DESCRIPTION ELEVON AILRON RUDDER PLUMES  REFEREMCE INFORMATION
(C34502) AMES 97-B16 1AZ 0} JO S1 NG PLUMES 000 .000 .DOD  .00O SREF 31S5.0000  SQ.FT
(D3¢Ti2]) % AMES '97-616 1AZ2 Q1 TO S] NO PLLMES © 10,000 L0000 10,000 Q00  LREF =0.8000 FT.
[ R3804 AWS'BT 516 1A2 Ol 7O S1 PC/2T NOCM.SRM A/A=S 0O .Co0 .CCo 2.000 BREF 73.2002 FT
(R3J014) AMES 97-616 1AZ 0 TQ S1 PC/PT=NCM.SRM A/A=8 10,860 .0Q0 10.CC0 2.000 XMRP £5.4167 FT
(036006) AMES 97 E]E 1A2 Q1 TD S1 PC/PT NCM 000 . oo 020 3.000  YMAP Naloios] FT
(0RIOIBT [y AMES 97-616 1A2 Gi 10 SI PC/PT NGM 10,600 .000 10.0C0 3000 ZMRP 4.0000 FT
: SCALE G190
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CLM

PITCHING MOMENT COEFFICIENT.

DATA SET SYMBOL

{08302
(0843121
[R3JOCA )
[RZJOI4 )
1034005 )
(084018

.070
.085
.060
.055
.0S0
.045
.040
.035
.030
.025
.020
.015
.010
.005

~.000

~.003

-.010

-.019_

PLUMES

CONF IGURATICN DESCRIPTION ELEVON AILRON RUODER REFERENCE [NFORMATION
AMES S7-616 IAZ D1 TC S1 NO PLUMES 000 000 000 000 SREF 3155.0000  SO.FT
AMES 97-GIE 1AZ Bl TO 51 NO PLUMES 10.000 B30 10.000 000 LREF S0.8000  FT.
AMES S7-BIE [A2 01 TG S1 PC/PT NOM.SRM AZA-B 000 .00 060 2.000 BREF 73,5000 FT.
AMES S7-G18 1AZ Ol TO 51 PC/PT=NGM,SRM A/A-B 10.000 000 10,030 2.C00  XMRP 85.4167 F7
AMES 97-Gl8 A2 01 TQ S1 PC/PT NOM -ono 002 ‘0P0 3,000 YMARP 0000 FT
[N AMES 37-615 1A2 Gl 10 S1 PC/PT NOM 10.C00 000 10,000 3.000 ZMRP 4.0000 FT
SCALE oleo0
T 1 [} 1 T 1 1 i T 1] 1 T |4 T T 1 T T T H 1 L] T T 13 T T L 1 T T T T " T T T T 1] T T T T -‘
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PITCHING MOMENT COEFFICIENT, CLM

10845021 %g AMES 97-616 1AZ 01 70 S| NO PLUMES .00 ooo 000 00D SREF  3155.0000  SO.FT
(0BS5127 AVES S7-616 [A2 B1 TO S| ND PLUMES 10,068 .000  10.000 00 LREF S5.e000  FT.
{ R2/C04 ) AMES 57-618 1A2 G1 TO S1 PC/PT NGM.SRM AsA=B oo .con 000 2.000 BREF 735000 FT.
[RECO14 3 AMES 97-B16 [AZ 01 TO §1 PC/PT=NCM.SRM A/A=8 10.003 000 10.000  2.000 XRP - 85.4167 FT.
(CRECS) AMES 97-616 [A2 O] TO S1 PEsPT NOM o) -6od {33 3.600  ymRe ‘coco FT
[C30i85 [ AMES §7-6i6 1A2 81 TO St PC/PT NGM 10,600 .000 10.000  3.000 ZMRP 40000 FT
SCALE 0ig6
.070 - T T ™1 T 1 T T T T T T ™T T T } N | LI L | L S | T =T T T T 1 ]
.065 + -]
.060 1 ]
055 ; A -_‘q
-050 T—o OO0 X
v X . N i & T
.04% x A ]
040 + 3
035 T .
.030 T - .
o 1
2025 T .
.020 £ —]
015 f .
.010 £ T 5
.UUS ke . . \N
- O— o—1=0 —Cl— '
-.000 . . ™ ?
r o ™ — ]
ﬁ.OUS : D"'“_'_-— = - -
-.010 ]
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FIG 24 EFFECT OF ORBITER AND SRM PLUMES ON ELEVON AND RUDDER POWER, ALPHA=0.0
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CwWBM

WING BENDING MOMENT COEFFICIENT,

REFERENCE INFORMATION

CATA SET S\J’H‘BUL CONF IGURATION DESCRIPTION ELEVON AILRON RUDDER PLUMES
(CeJS02 ) AMES 97-616 !AZ 0! TO S1 NJ PLUMES | 000 000 Nus:s) Q00 SREF 315%.0000 SQ.FT
(03J912) % AMES 97-818 JAZ Ol TO S1 NO PLUMES ¢ . 10.0C0 000 ¢ 10,003 000 LREF 5Q.8C0C F1.
[ RBJOOS ) AMES 97-5616 1AZ2 Q} 7O S] PC/PT NOMJSREM AzA=8 . Reise) .0C0 | .0Ca 2.093 BREF 72.5@0@ FT.
(RBuGi4) AMES B7-5i16 [AZ' Q! TD S1 PC/PT=NOM.SRM A/A=8 10.Co0 .000 ' 10.000  2.000  XMRP €5.4i67 FT,
({CBJCCB ) AMES B7-B16 A2 01 70 S1 PC/PT NOM 020 000 Rans 3.C00 YMRP .ODOO‘ F1
(CEJ0i8) D AMES €7-518 [A2 DI T3 S1 PC/PT NOM 10.002 Aco ‘ 10.C0C 3.000 giiﬁE 48?83 FT.
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CWBM

WING BENDING MOMENT COEFFICIENT,

" OATA SET SYMBIL  CONFIGURATION OESCRIPTION ‘ ELEVON AILRON RURCER PLLMES REFERENCE 1NFCRMAT[CN

(C8JE02) AMES S7-616 1A2 0! TO 51 NO PLUMES 000 000 .00D 000  SREF 3185.0000 SQ.FT.
(024512 AMES T97-B16 JAZ 01 TO 51 NQ PLUMES 1Q.C00 .COD  10.000 000 LREF 50.8000 FT.
1RP3J004 ) AMES 97-618 A2 01 TC S1 PC/PT NCM.SRM A/A=B GO0 000 .0C3 2.000 EREF 73.3000 FT.
(R34014) AMCS 97-B16 [AZ Gl 70 S1 PC/PT=NOM.SRM A/A=8 10.0C0 .Q00  190.C00 2.000 XMRP 86.41687 FT.
{C3<035 1 AMES 97-B16 [A2 Ol TG S1 PC/PT NOM Lsies 020 .00g 3.000 YMRP LCC00 FT.
(D8<018) [ AMES 97-B16 1aZ 01 T0 S1 PC/PT NGM 10.002 000 10.000 3.003  ZFRP ) 4.0000  FT.
STALE 0150
.009_||r: T T T % T T T 1T LRl MR A | TTT T T T 1T T T T LI I B | T 1 71 | A B T
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AMES 97-818 1A2 01 TO §1 PC/PT=NOM,SRM A/A=8 (LBJG11)

REFERENCE INFORMATION

BCLMP DCLME

DCLM

SYM3CL  MACH _ PARAMETRIC VALUES . FEFERENCE 1! oy
O 1-800  BETA 800 {REF 50.8000 FT.
0 2.00G BREF 73.5000 FT.
< 2.2C0 XMRP B5.4167 FT.

YMRP 000D FT.
ZVRP 4.0000 FT.
' SCALE .0i%0
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.4 r:;,_.f:'" '"}7’ o
e 2
\...\’?—
O =X iy T e 1 i
l - __T ot
4 ,_--'—'_F-"“-':iTsr-/ Y ]
- [ ] .‘- A A L L3 1 1 1 i i J. J. L 1 1 1 3 I 1 4 A L 13 1 1 3 ] 1 1 1 i A L 1 1 I J 1 1 l F L L L 1 A 1 1
Eﬁ' -3 -2 -1 ] 1 2 3 4 5 6 7 8 g 10
ALPHA
: T T T T ! T T T T 1 T; T T T T 9 T T 7 1 T 11 'l. T T T T T F T T T 1 T T T 7T T t T 1 17T L) T.1 7 T 1 T T T T T T
020 B —— :
L] '7:_‘__\\—:“%u .____.__k_{..,
(B PR s | wanaouiow 2.
-000 O e
' y—— ™ . —
N En
) 020 ey ) — ‘; -
Ly \
s ) =t -0
~,040 ~
1 L i 1 I | L T | 1 1 H L 11 A L] I i i : & )3 A : 1 1 | [ s L | 1 1 1 1 1 1 ) 1 ] 2 }f-
-4 -3 -2 -1 8] 1 2 S [ 7 8 g i0
ALPHA
- T T T 1 L) T ¥ L} T 1 T 1 1 1 T T T T T 1 7T L T T 1 T T T 1 7T L ki M 4 T LIBBLER ] T F 1_ T ,_i..—l--i——'!'o
. . >— e
- 1 e — N
. e "\
e  —
— b ——) o Dt
-048  N— ——iiy
by ey o 3
i i e R
e, _-—‘-’-’
-.064 —] [t
- —— {1
[ —— — w4} A [ T U A A B | PR | [ I Ledodo N B A Jt_d Lo Lt Lt} AN SN L L9}
R s . S | 0 1 p) 4 6 7 8 7710
ALPHA

F16 25 EFFECT OF PLUMES ON ELEVON EFFECTIVENESS



- DCLMP

DCLM

" AMES 97-616 [A2 Q1 TO St PC/PT=NCM SRM A/A=8 {LBJB213]
' REFERENCE INFORMATION

DCLME

SYMBOL  MACH PARAMETRIEC VALUES ' .
SREF  3155.00CQ SQ.FT.
Q Lo 000 : LREF 50.8000 £T.
0 2.000 ‘ BREF 33,5000 F1.
XMRP B5.2167 FT.
= L
- ZMRP . .
SCALE aien
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DCYNR

DCYNP

DCYN

' AMES 97-616 [A2 Gl TO S1 PC/PT=NOM,SRM A/A=8  (LBJOI1)
SYMBOL  MACH PARAMETRIC VALUES ' REFERENCE INFORMATION

O 1.600 BETA 0o . SSE; 3128.3888 ??.FT.
.0 2.000 ‘ . ERcF - 73.5000 FT.
XMRP 85.4167 FT.
YMRP 0020 . FT.
IMRP 4,.0G00 FT.
’ STALE 01390
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) AMES gy~bls JAZ Ul 10 51 PL/FP I =NUM. KM A/A-B LLbJul L)
SYMSIL MACH PARAMETRIC VALUES REFERENCE INFORMATION
Q 2.200  BETA .0on SREF  3155.0C00 SU.FT
LREF S0.8000 FT7.
i [ = BREF 73.2000 FT.
' XMRP B5.4167 FT
YMRP L0000 FT
G Coag ZMRP 4 .0000 FT.
. 3 SCALE 0120
.70 LA B T T T T T T 7Y = T T Y T T T =TT T
.50
o :
fg — . r}_-‘"""’r
8 30 — //_.,,..—4\.)’” .
- . o=
. ‘7\ /\J
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Y -4 -3 -2 -1 0 1 2 3 4 S B 7 8 9 10
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AMES 97-618 1A2 0! TO S! PC/PT=NOM.SRM A/A=8 (LBJOI1)

DCBLR

DCBLP

0CBL

SYMBOL  MACH PARAMETRIC VALUZS REFERENCE [NFORMAT [N
QO {800 BETA Naala) Sgg; 31%83838 E?.FT.
. : . L . .
= 2.0%0 . BREF  73.5000 FT.
- ' XMRP 85.4187 FT.
YMRP .CCoQ FT.
ZMRP 4.0000 FT.
SCALE .018g ¢
- T T T T Ty T L I N S L N B T T T T LI I S R S B S B T T 1 T T Y L e T T 11Ty
1.2
. = == //
- }/
-8 Fany /
) s N — i e
B ——-—Eg;-_—""‘::—-—""‘ e & e
% § (=" B c
-4 =T - = s . <
il itk pd
T ~
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10 _L‘\ _.-/
rot 1t PN U 11| U T U0 S [ B Y T} 1r b} L1 R | [ I 111 [ER N Ll
-4 -3 -2 -1 a 1 2 .3 4 S 7 8 g 10
ALPHA .
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pCcBLP

DCBL

AMES 97~618 1A2 01 TO St PC/PT=NOM.SKM A/A=8 (LBJULL)

SYMBOL  MACH PARAMETRIC YALUES . REFERENCE INFORMATION

O 2.200  BETA 000 ‘ SREF  3155.0000 s3.FT,
LREF 50.8000 FT.
BREF 73.5000 FT.
XMRP 85,4157 FT.
AP L0000 FT.
ZMRP 4 ,0000 FT.
. . SCALE 0190
1 2 iR 1 1 L N L O L T T Lk 1 L] T T 1 LI 1 B ke e T 1T T L T 1 LN B A ) T 1 T T k) T 1T ¥ 1 T 1 T T 0 ¥
.8
T I4 . —
"---_.__‘__“(.\ el /CJ “-‘_‘_‘-‘k’)
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T 171 I. T 7.7 1 1T 171 LEEE B T 1 [ 1 T 1 1 T v 1 T T 1 1T 1 T 1 1 1 T 1T 7 ¥ T L T 1 T v 1 71 T 1 1 1 1T 71 7T
.DOB0
.0040
L0020 &2
b S r— n ™ —
——— —— ——3 D
- IODOO N e
L 1 [l L L - X I i1 1 oot it L T | % L L A 1 -‘l 1.1 1 i .l | F N | 4t 1 1 [ I 1 i L .1
-4 -3 -2 ~1 ] 1 2 4 3 B 7 8 9 i
ALPHA
T 1T 17 T T T 1 1 T T T T F L L T T 11 T 1 T T T T T 13 T 1 1 T T T LB T 1 5 1 T T T T L T 7 1 T 7 T
.0030
~.0070
{H— e
0050 s e e A B -©
. b I I | 1 13 1 1 1 § N N T | S Y . H I . | r 1 L H rj I. H 1 w-’ i Lo, I 1 1 j S L ) B B B I I- 1 i } N S
~4 -3 -2 -1 0 1 2 3 4 o) 5] 7 8 2 10

ALPHA

FIG 26 EFFECT OF PLUMES ON RUDDER EFFECTIVENESS
PAGE 208



DCBLA

DCBLP

DCBL

SYMBTL

AMES 97-816 1A2 01 TG S! PC/PT=NOM SRM A/A=8

PARAMETRIC VALUES

(LBJO233
REFERENCE INFORMATION

FIG 27 EFFECT OF PLUMES ON AILERON EFFECTIVENESS

MACH
" 1.800 ALPHA .00Q SREF 3185.0000 SDL.FT.
2.000 LREF S0.8300 FT.
i BREF 73.5000 FT.
XMRP B6.4187 FT
YMRP 0000 FT
ZMRP 4.0000 FT
SCALE- L0120
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Cimf = =

DCYNP

DCYN

AMES 97-616 IA2 Q] TO S1 PC/PT=NOM SRM A/A=8 (LBJD23).

SYMBOL  MACM PARAMETRIC VALUES . ‘ ‘ REFERENCE [NFORMATION
@) 1.500 ALPHA .ooo SREF  3155.0000 50.FT
O 2.000 EREE 9220 1

XMRP 85.2167 FT.
YHiRP Rsase: FT
ZMRP 4.0000 FT
SCALE 0190
.OOE F LI B S S T ™ T T T T T | A . | odel S B | T T T T I T T 3
3 ///J$~\\\\‘ e
.004 1 < E
- B // N 3
caill / N\ 3
002 s ‘ / \ E
;  — O o R
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F |- R N ]
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APPENDIX

TABULATED DATA LISTING

Tgbulation of plotted data are available on request from
Data Management Services ‘ ‘



DATE 2% OCY 73 TABULATED SOURCE DATA, ARC 97-616 PAGE 1

AMES ©7-616 IAZ O1 TO 51 FC/PT NOM,SRM A/A=D (RBJOOL) { 23 JAN 73 ).

REFERENCE DATA PARAMETRIC DATA

SREF = 3155.0000 SQ.FT. XMRP = 86,2167 FT. . BETA = Ralere) ELEVON = 000
LREF = 508000 FT. ¥YMRP = onpo ET. AJLRON = 000 RUCCER = .009
BREF = 73.5000 FT. IVRF = 4.0000 FT. ’ PLUMES = 5.000
SCALE = 0199
RUN NO. 2/ 0 RMA = 2.74 GRADIEMT INTERVAL = -5.00/ 3.00
MACH ALPHA N CAF aM WM oY ' CYN® cBL CABCRB CABTHY, CABSRM
2.600 -4,090 -,20300 16260 -02130 - 00250 »00080 -.00or L0040 00040 L0450 LA 6D
3.600 -3.110 -.17500 15930 -. 00650 -, 00370 .oozs0 - 00020 ToLoun3an L0090 00240 LO0070
1.809 ~z.090 =,1a300 15620 00440 -, 00430 0nzit =-.00010 LOn120 00180 00210 00120
1.600 =1.090 -, 10300 »15400 = 0000 ~.Onzng 00490 ~-.00110 Eaalaiabdn] L0450 00330 L0180
1.6920 -.090 ~-.06809 15110 =.onozn ppalaiai-ia) .00380 - 00030 Ralaiaign] 00140 LO0180 LO0157
1.609 885 -, 02200 14910 =.0014% 00020 00270 00020 L0045 oanen L0100 L0120
v 1.800 t.sen Beiakyaie] .14649 ~. 00770 CLonzho Maiaie-la) LOnnD9ag - (0020 L0000 Ralalalcih] Maisial-tal
1.800 2,900 04700 14660 ° -.01080 L0480 -, 00100 O01GY -, 00030 LOn240 L0120 00139
1.600 3.930 Ral::lala} 14470 C=J01910 00790 - 00080 D160 LO0G00 00200 ,A0150 0135
1.600 5.220 -16100 14280 -.02430 01000 =-.00310 Ralslatis ~, 0000 ,On350 - 00020 L00080
1,600 7.930 237090 .14010 ~,102540 01100 - G08no L0290 L0030 LAMT -,.00230 L0onen
1.600 2.950 30109 .13720 =-.008%0 »01130 - 00600 L0160 =-,0n110 LO0040 =.Anz240 L0023
GRADTENT Raxi-rsd -00219 =, D004 Rale T3 ~-.00033 LO0025 =-. 00009 L0014 =-.00034 - 00001
EUN NO. 317 0 RN/L = 2,07 GRADIENT INTERVAL = -5.00/ 5.00
MACH . ALPHA L CAF LM .&BM cY CYN CBL CABORB CABTNK CABSRM
1.985 =-3.810 -. 20600 15100 ~. 1860 -, 00180 = . 00s50 L0460 -, 00060 ~ 00770 ~-.012:10 =-.0nzae0
1.948% -1.800 -.13500 .14400 =-.01388 =007 =-. 00570 L0570 =, Q0140 =-.00780 =-.11380 -. 00325
1.983 to—.8nn -,.10000 14150 -.01280 =-.00040 =070 L.D0ss0 - TIN50 - 00ren -, 01420 =-. 00320
1,985 180 -.DEEDY .13930 =.01540 L0070 =.008650 L0530 - 00090 -.00780 =.01540 ~. 0350
1.983 1,199 =, b28nn 13750 =.01690 .5025& -, 620 0520 -, 00a9y - 0780 =-.01550 - 00340
1.883 2,220 Lf1200 13629 -.Q1839 L0280 -.00710 L0550 palatslial - 00&30 -.01670 =.00260
1.985 4,220° 08500 13310 =.02080 00759 -, 0nash 00630 - 00060 -.00860 =-. 01730 - 00580
1.985 6.250 L15500 .12960 -.01860 Raialsielal =.01.000 L0700 00020 -, 00930 -.0i910 -.00460
1,205 8.220 » 20400 JAET30 01390 Onaha -,0h1180 00740 -.00359 ~.01030 =-.01a5q -.00s10
GRACDIENT .03639\‘ -, 00216 =.00ps7 Q0115 -, Oz 00014 Ralvaal] =, 0am12. Latlsl-t] -. 0001z
RUN NO. a4s 0 RN/ = 1.73 GRADIENT INTERVAL = =5.00/ 5.00
MACH ALPHA €N . CAF aM QBM . cY CYN <BL CABCREB CABTNK CABSRM
2.170 =3. 500 ~-,19700D 15090 0 ~.01350 , 00030 -,N1109 LD0550 =.00130 - 00840 -.01379 =, 00330
2.470 ~1.460 -.12000 +124460 =-.01040 Raialekgb] =. 00940 00569 -.00120 =, 00900 =.016%0 -.00380
2.170 -.450 -, 08400 14160 -. 00480 U080 -.00840 L0500 -. 00169 -. 08880 -.Diean -.a03a8n
Z.170 430 -, 04600 -13810 - 00420 L0160 =.00940 L0590 =, 00100 =, a09un -.m7an ~. 00400
2.170 1.500 -.0na0n 13590 -,00720 L0240 =.0hean 00570 =.,00070 -,.00900 -.01820 -.Qn410
2.170 2.540 02900 »13270 ~-.01179 Malvki-iv] = 00840 L0540 =-.00070 - 0nstn -.01p90 ~.00410
2.470 4.560 .05500 212740 -,006:10 D599 -, ouasy 00680 - 0275 =-.010nn -, 02000 -, D480
2,170 6,500 .14700 12360 .Ongon D040 ~.0nsg0 L0530 -, 00230 =-.01080 -, G250 -, 00480
2.170 a.s70 .BDEOD .12070 02150 00769 =.01290 00789 -.00440 -, Dinen Rt kdat=l =. 00460
ZLATO - 10,569 268500 .32140 n1eva .00910 -.015¥0 00200 =-.00430 =-.01100 -.1gZ160 -, 00510

CRADIENT LA654 - 00287 Releial]:) LO007T Pialalnky:) alolhT - PSP LN - 00015 =.bous ~.0NN16



DATE 23

SREF =
LREF =
BREF

sCALE

1.600
1.600
1.0
1,600
t.600
4.000
1.600
1.€09
1.800
1.500
1,600

1.985%
1.983
1.925
1.9853
1.9283
1.983
1,985
1.985

2.171
2.171
2.171
S 2.7
2.171
2.372
Z2.471
2.1

oCT 7?3

TABULATED SOURCE DATA., ARC 97-616

AMES 97-616 1AZ Ot TO 51 PC/PT HOM,5RM AsA=B

" REFERENCE DATA

31550000 2Q.FT. KRP

40,8000 FT.
T3.5000 FT.
LH80

BETA

-4,180
=3.170
-2.169
-%.150
-.140
860
1.870
2,880
3.890
59130
7.920

GRADIENT

BETA
-4.130
~2.120
-1.110
-.110
L9009
1.500
3,989
5,820
GRADIENT

BETA
~4,140
=2.340
~1.140
-.130
BT
1.8
3.8080
5,900
GRADIENT

= 88,4167 FT.
YMRP = ,0000 FT.
IVRPE = A.0000 FT.

AUN NO. 3/ 0

N CAF
~.07700 +15400
~.08400 +15300
~.18000 .15280
-.07640 15330
-.07800 15200
-.Das500 15260
-,97800 .15319
=.08200 (15370
-, 08500 15350
- .08400 15330
~.08240 -15190
- 00052 -, D0nn4

RUN MO, 34/

=) CAF
- .0a300 414520
- 0700 .14530
=.07700 14420
- 07500 .14360
~.07600 14420
=.07890 <14450
~,07600 +14650
=.07600 -18720
L0073 LOUD13
RUN NO. 47/

N CAF
-.04700 14570
~.05300 413240
~,05100 -13850
-.05200 .13750
-.0520D 13750
~.05300 +13790
-.04500 .14000
-.24709 14050

.aaoiT | =-.00016

o

o}

RN/L =

LM
00750
Ralalc:lal
Ralakicle
L0170
Ralakyan]
L0020
LO0NZS0
LO057T0
L0740
Onesn
L0050
=-.00012

RNAL. =

-.00095
RN/L =
LM

-,.D1740
-. 00459

- =.00770

-. 00440
-, 0044%
-. 00400
=.0z2290
-,01830
- 00040

2,52 GRADIENT INTERVAL =

O.BM [ 4
-, 00530 -168960
-.A0420 12840
=, onzan 09120
-.00190 04770
-. 00080 00590

00010 =, 03700
Nalsisken] - 07680
L0140 =.11490

Maiakh:la] ~.15800
L0340 =-.24290

LO04BR0 =.31430
00099 -. 04061

2,07  GRADIENT INTERVAL =

QWM cyY
-, 00250 . 14990
-.u0120 07300
—.n0nen L5300
-.0n08n -.00270
LO0040  =,04700
B0 ~.02170

00240 - 15010 7

b el:ih) = 21760
Ralatsli:] - 03752

QWM (44

Lonesn-  L11390
00140 .D5950
O350 02e0%

00150 -~.Aa0720
00150 = . Dagzn
Lm0 -.07200
L0230 =.12740
L0310 -.19420
-, 00040 -, 03074

(RBJOU2)

PAGE

{23 JAN T3 )

PARAMETRIC TATA

ALPHA = _ .ono
AILRCN = .o0n
PLUMES = 5000

~3,00/ 5,00
CYN €sL " CABORB
~-.04040 .o3780 O L.00140
~.05750 02920 .00138
-.02670 .(ennn D130
-.01400 11119 L0030
-, GInen 00590 Nalurtan!
0150~ O0aT0 00120
.02330 -.01789 L0120
.03440 -.02730 00410
04720 - 03660 LA0158
07450 -, 55430 .bo1an
L2420 - L5550 ,O03a0%
L31205 - 0030 ~.nns1

-5.00/ 5.00
CYN CBL CABCRB
~,04720 .0z090 -, 00460
-.02240 01540 =.00480
-.00950 o670 -.00480
JO0ZEN Lonn00 -,00460
,01480 = 00700 ~.00450
.mz7en  -.01510 -, 00450
04680 -.02740 -.00410
L6740 - 37AD -.00290
01185 -.60730 Walalatel:!

YN
=-.02590
=-,0118%
-,.04330

.DOS30
L01150
111840
03210
04830
L0730

4,74 CRADIENT INTERVAL = -5.00/ 5.00

. CBL CABORB
01620 =080
1110 =.00240

Raishicle] -.40900
- 0090 - 00910

- 00540 -.Q037D
~. 01030 -.00310
- 01560 -, 00800

-.02620 - -,00730

-.0428 onona ;

ELEVCN
RUCTER

i

CABTNK
Malekeat’
LO0130
L0180
200180
00050
JO0160
00140
00119
0210
LO040T
LON850
- 0un04

CABTNX
=-.00220
-.0ngan
=.00970
- 00970
-, 00360
-~ 00R20
=, 00690
~. 00570

Raialaki:)

CABTHE
-.05600
~. 01670
-, 01760

To= 01740

~-.01620

-.(1144D

-.01650

—.01440
.One0s

.009
.000

CABSRM
.0D1T0
00140
LO0159
140
00123
.GMEN
00110
00120
LOD150
Malab frasl
00230

-.on0n4

CASSRM
-, B0160
=-.00170
=000
=.00170
=-. 00184
~.00170
=-.00140
=.00110

L0anz2

CABSRM
-.003350
-,00390
-.00419
-.10400
-.00380
-.0n380
-.an3a0
-.00350
-.an052



DATZ 23 OCT T3 .. TABULATED SOURCE DATA, ARC 97-616 S CPAGE 3

AMES 97-616 1AZ 01 TO 51 PC/PT HOM,3RM AZASD (RBICOD) {23 AN T )
REFERENCE DATA- . i . . PARAMETRIC DATA
SAEF = 3155.0000 3Q.FT, XMRe = 66,4187 FT. BETA = J00 ELEVON = .0on
LREF = 50.8000 FT. YMRE = .0DGO FT. AILRON = .000  RUDDER = 000
BREF = 73.5000 BT, IMRP = 4,0000 FT. ' ' PLIMES = 2.000
SCALE = 0180 :
RUM MO, 13/ 0 RN/L = 2.88 GRADIENT INTERVAL = =3.00/ 5.00
MACH ALPHA oN CAF am CLEM cy CYN cBL CABCRB CABTNK CADSRM
1.600 =4.,010 -,21400 18170 -.01290 -.nnzed -,00240 Reinatlsl .0p100 .001950 ,AN5a6 00199
1.600 2,100 -.1%800 .15800 00910 -,00430 00230 .00aa0 .On110 .n0180 .nozsg 00140
1,600 -1.039 -.11400 .15450 00440 -.00180 -.00340 00170 00110 Relaizielsl 00170 (00140
1.600 =-.040 -.07700 .15200 00506 =,00050 L0000 L0050 Malala}is] 00190 Malabblal L00143
1.650 978 ~ 04200 .15050 00419 .A0810 -.00280 LO0130 Malsislcial LGB0 - .00120 00140
1.609 2000 -.00300 .14830 00120 00270 -,00190 D130 Nalsivhial D070 Malal Rl .qaaisn
1.600 3,960 079071 .14500 -.n1490 00810 -.00420 00240 .0oo2n 00140 00140 .00140
1.609 5.979 .14900 .14380 -.01660 00980 =,a05509 L0260 -.00090 L0270 .0008Q Nalabtlal
1.600 8,020 L2210 L1407 -, 01690 01080 -.061020 L0340 ,0nnsa .on2sn Majulal: 3] 00100
1.600 10.050 . 29000 +13610 -, 00350 .01150 -.00840 O0z10 -.O0200 .Bo150 -, 00100 .0an7o
GRADIENT 83699 —-.0ug14 -.00062 o142 -.0n0ar opoz7 =.00013 -.0007 =.00047 -,00004
RUN MD. 45/ 0 RN/ = 2,10 GRADIENT INTERVAL = =5.00/ 5.00
MACH ALFHA N CAF M CWiiM CcY YN CBL CABCRB CABTNK CABSRM
1,888 ~3.650 -. 20300 .15670 -,D1410 =-.0000 -.00760 Malai-lo) «,0050 -.00130 -.00270 ~.00040
1.9a8 -1.870 -.144P0 .15180 .nosan -.060219 -.OnGen L0230 Ralo.alin] -.0016% -, 10500 -.00050
1.985 =-.610 -,10908 »14910 ousT -.0nien B alal-Fs) O30 ~.05010 -.0m70 -.0055% -, 00050
1,085 +360 -.07400 .14740 L00770 -.00010 -.0n430 00250 .Oop3n =.0N150 Ealnlcir] ~.00060
1.085% 1.290 -.D3900 .t4580 .0O630 00110 —-.0n580 00300 00020 =-.00210 =-.00529 -.00040
1,985 2,369 OD100 14450 00350 00340 -, 00640 00290 .0po3n =-.00220 -, 00600 -.o007
1,985 4.350 07900 14240 - 0550 OD7s0 ~.0n62n 00350 Malalaiate! -, 00270 - OOSTO -,00070
1.985 6.350 L14600 14240 -, 0730 01070 - 00800 Kala¥lala] -.00110 - . 00230 -, Daren 00110
1.985 8.410 21100 L14040 01430 00940 -, 01040 .on3m Kelalal-la} ~.00100 =-.00a30 -.00110
1.985 10.410 30000 13819 JOUsan 01110 -,0099n LO039G 00050 -, Onnen ~.0678n -.0nnaa

GRADIENT 03546 -, ~.0D179 L00063 | L0105 00014 00911 L0004 -0n017 =, 0042 =.00008



DATE 25 CCT 73

SREF =
LREF =
BREF
SCALE =

1,600
1.600
1.600
1.609
1.800
1.690
1.500
1,800

1,923
1.903
1.957%
1.565
1.263
1.985
1.983
1.98%

REFERENCE DATA

3155.0000 36.FT.  XMRP

30,8000 FT.
73.5000 FT.
.0150

BETA
-4,170
=2.160
=%.150
-.150
260
1.870 "
3,090
5.900
GRADTENT

BETA
-4,120
~2.110
-1.110
—.100
90D
1.900
3.920
5.930
GRADIENT

- YMRP
ZMeP

TABULATED SOQURCE DATA,

AMES 97-618 IAZ O1 TO 81 FC/PT NOM,SRM ﬁfA=B

< 86,4167 FT.
= .ooan FT.

=’ 4.0000 FT.

RUN NO, 11/ B  RNWL =

[ ]
=,08800
~-,0a300
=.08300
-. 07800
-.08300
~,DB400
-.09000
-.0e300
-.00024

CAF amM
.15400 .D1410
15350 L0750
+15250 .60550
.1527D .00520
.1535D 00629
.15365 00730
=-15370 01200
.15350 01150
=.00001 -, 00019

RN ND. 457/ O RN/L =

N
-~ 018107
=.0anno
-.07909
=.02c00
- Q8000
-.02200
-.0ez00
-,08rnD
—. Q01

CAF oM
15000 .n1250
.14840 Raa:i.ls]
14830 .Onaan
L4700 ,Ca8s0
14810 00730
14840 0088n
.14840 | .OU940
.15140 ' 01290

- 00aue - O036

ARC 97-818°

ALFHA =
AJLRON =
PLUMES =

2.5%  GRADIENT INTERVAL = =3,00/ 5.0D

Q.BM

- 00500
T =.00250

-.00180
=.00070
-, 00010
L0007
LO0200
003860
[yalais]=t]

2,09 GRADIENT INMNTERVAL =

WBM
=, 00310
=00170
=,00130
~. 00050

faisisris]

00120

200260

Male o]

.00071

[% 4
16230
08310
»03940
=.001490
=-.04180
-.08340
-.16130
-. 24770
~-,.04040

(%4
15520
L7630
03710
= D0240
~.0A520
=-.0g580
=.16490
=~. 23960
~ 04001

CYN
-.05020
=.02590
-~.01260

L0040

11300

02670

JH5020

07780

258

CYN
=.05440
=.bzeon
~.012v0

R earar]

0Laon

03180

L5540
.0az20
01429

-3,

CBL
+03890
L2040
£01110
00030
=,00240
-.moig
=.03830
=-.05650
=.0096T

oo/ 5.00

ceL
.03400
01800
00950
L0040
=,00850
-.01730
-, 03420
~.04510
-.03357

(RBIDDL)

PAGE

PARAMETRIC DATA

.0OCD
-.000
2.000

CABCRB
L0240
00210
00200
00210
LI
00180
00210
00220
=, 00005

CABCR®
—.00130
=.00120
~.00149
-,00150
=.02o0n
-, Q0200
~. 00200
=.0no5e
~.00012

"

ELEVON
RUCLER

"

CABTNK
L0330
00250
L0250
00190
00270
00270
.00300
00480
=-,004001

CABTNK
-.00310
=-.00460
=-.00470
~. 00500

-. 00550

=.C0500
—. 00450
~. 00220
-, 00047

A

(83 JAN 73 )

[ujale)
[galale]

CABSRM
00200
00170
00170
[Relafloal
00160
.00160
00370
LD0Z00
=.00004

CADSRM
00010
-.00020
~.00030
-.00040
-.50050
-.0004T
-.n0040
00010
~-.000n6



DATE 25 OCT 73

3REF =©
REF
BREF
SCALE

n

i

MACH

1.600
1.600
1.600
1.600
2,600
1.600
.00
1.630
1.600

%.985

1,965
1.9683
1.9585
1,903
1.925
1.96%
1.98%
1.983
1.985

REFERENCE DATA

31533.0000 SQ.FT.

50.8009 FT,.
T3.5000 FTa
0190

ALPHA
=3.980
=1.9M7
=.970
020
1.059
2.040
3.980
€.030
8.mo
10.040
GRADIENT

ALFHA
-3.630
-1.620
-. 650
340
1.370
2.350
4,370
8.320
8,370
10.350
ERADTENT

XMRP
YMRP

ZMRP

TABULATED SOURCE DATA,

ARC 97-616

,—;' AMES 97-516 1A2 O1 TO 51 PC/PT NOM

88,4167 FT.

= .00 FT.
= 4,0000 FT.

RUN NO. 12/ 0

[
=-.29300
-.20200
~-.46000
~-.10900
~-.06600
-.nza00
OE0TD
15100
,24400
S33600
04446

CAF

.18250
17680
L1730
17120
16780
.16510
+16020
»15580
15240
-14950
002483

‘RN NO. 42/ 0

o™

| —.ze100

-.17300
~.13300
-. 09300
-.05100
-.01100
07109
24800
23000
31900
04132

CAF
17420
.16790
15480
+16160
.15930
«15750
.15480
15160
-14890
14500
=.0D247

RN/L =

CM
09800
08130
.07490
06250
05240
04210
L1840
-, 00850
=.03340
~,05510
-.01010

RN/L. =

aM
07490
05870
05150
04260
03390
Rer-y old
47D
00570
-.00220
-.01450
-.00767

2.54  GRADIENT INTERVAL =

QWM

v =.013590

-.006847
-. 00590
=, 00400
-.00100

00170 -

00720
01200
Ak iaalss
0z070
.anz2s58

2.26 GRADIENT INTERVAL =

WM
.= 06280
-.00590
-.0D420
-.00210
00640
.on2eD
.on770
Rathel:la
01380
01630
.00zt

(a4
-.00240
-, D50

.00169
-. 00010

o169
-.00160
-.0G300
=-,00600
=, 01030
-.01160
~.00008

<r
-.00580
=.00410
-.00450
-,0033i0
=.00370
=360
=,00410
—.00540
=-.00590
=~ 0070

R elainria]

orN
.00200

R ain}g:a )

00180
L0150
Raiakt=a]
00150
LO0z30
JO0Z2T0
LO2s0
LDOE7D
0001

PAGE 5
(0BJOOS) (23 OCT T3}

PARAMETRIC DATA

BETA = O00 ELEVON = Mslalad
AILRON = .000  RUDDER = 000
PLUMES = 3.000
-3.00/ 5,00
YN cBL CABCRB CABTHNI CABSRM
L0050 .00030 01210 02250 .01200
LB0130 ,00100 01250 04260 .0109%
O0040 00160 01270 04260 01080
T L0050 00130 01259 04200 01060
00020 LO0050 01270 04140 01030
L0010 .0onsn 01220 04030 .D1mz0
.00200 - . 00040 L1210 D3av0 .01000
00220 =.00060 01200 03860 Ln990
00240 =.0G0SD L01230 .63830 .0ouesn
00280 -.00160 01150 L03780 09960
00009 -.00010 0 =,0000t -,0U050 -,00014

-5.00/ 5.00

Bl CABCRS CABTNK CABSRM
00010 OGs90 03450 LOn8as0
L0O030 Nalurgta] 03260 .00Aa30
LOT040 00750 03280 .00z
00040 00760 031320 00810
00010 00760 03050 007380
00020 00730 02980 L0760
L0010 00630 02770 00710
- 08530 00670 L2750 00700
=. 00050 00660 LO27en D070
-.n0100 L0720 027eo 09710
-, O00%1 L An000 =-.07081 ~.Q0020



DATE 23 OCT T3

sREE "= T31%8.0000 SQ.FT.  XMRP =

50.8000 FT.

73.5000 FT.
o197

LREF =
BREF =
SCALE

MACH
1.600
1.600
1.600
_1.600
1.800
1,800
1.800
1.600

1.983
1.985
1.965
1.985
1.985
1.983
1.9835
1.9353

TABULATED S8OURCE DATA,

AMES 97-86168 IA2Z O1 TO 31 PC/PT NOM- -

REFERENCE TATA

BETA
-4.130
~Z.160
~1.150
-.150
850
1.870
3.890
5.900
SRACIENT

BETA
=-4,120
~2.110
-~1.110
=-.100
»900
1.810
3.920
3.240
GRADTENT

.

86,4167 FT.

YMRE = 0000 FY.
ZMRPE = aipoons FTO 7
RUN NO. 10/ 0 RN/L =

[+] CAF . M
42100 17110 . 06410
-.11900 17490 06580
-.12900 JA7180 .0G550
-.11800 -17130 08390
-.11700 17230 D540
~.11800 .17220 05581
-.12100 7150 08520
" =,12200 47030 08100
00009 .onons Ratslalat:
RUN MO, 41/ 0 RNA =

N CAF oM
- 10200 18310 02430
-. 10200 16320 04550
-.t0200 .16230 .04580
-.10100 16190 04520
= 10200 16180 04510
-, 10200 .16230 600
~. 10450 Jde2vn 04750
-, 10600 16330 04760
- OO0 -.00D10 Wlvre]

ARC 97-816

ALPHA
AILRON
PLUMES

n oo

#,535 GRADIENT INTERVAL = =~5.00/ 3.00

CWBM
-.00B20
= 00620
-.00510
=, 00420
=.002530
=.00200

005029

002350

00106

cY
«16320
.0ozBY
03280
00060
-.03870
-.08070
-.16170
~.24740
=.04045

crn
-,04970
-.02560
-.01210
.an050
01190
02480
05620
07780
01245

a1
03930
.02130
01170
05100
=-.00950
-. 01930
=,03860
-.05750
=-,00977

2.25  GRADIENT INTERVAL = «5,00/ 5.00

CWEM
-, 00570
~, 00580
=. 00330
-.00240
=-,00150
=.00040

L3130

00300

LO00a7

cY
»15980
LO7ad0
03870
=.00060
-.04189
=.0a460
=.15470
-. 24350
=.04038

cri
-.0%600
-.02690
-.01320
.Oonen
L0430
02950
05820
08550
01416

Bl
032440
017390
00940
00000
=.00760
-,01730
-.03430
=.04920
-, 00858

PAGE [}
~  (DBJOOG) -—f L3 OCT 73 )
PARAMETRIC DATA

JD00  ELEVON = .oon
.000  RUDDER = .noon

3.000 ’

CABCRB | CABTRR CABSRM
01210 .D4150 01080
01240 04190 01070
\05220 04130 .01060-
01200 04170 01050
.Dizin .04120 010359
01250 L04140 .01060
01310 04130 01080
01320 .D4150 01080
.00m10 - . 00000 -.D0ont
CABORB CABTNX CABSRM
L00740 03130 00790
00730 03070 uaTen
LOO74D 03160 Ralal:ia]
0077 L3180 .0n810
Q0790 03210 .Opazo
.0ca1n 03200 .Doez0
00860 .03180 .ooe10
.opav .03070 .0o7eo
.on018 Nalalsbt-d .00004



DATE 23 €CT 73 TABULATED SOURCE DATA, ARC 57-618 L ' : PAGE 7

. L _AMES 97-816 IAZ Ol TO 51 SRM AZA=12,0RD NOM - (RBJOGT) {23 JAN 73 )
REFERENCE. DATA = . : PARAMETRIC DATA
SREF = 3133.0000 $Q.FT. XOMRP = 86.416T7 FT. BETA = .BOO0 ELEVON = 000
LREF = 80,8090 FT. YMRP = .0ong FT. : ATLRON = 000 RUDDER = .090
BREF = 73,5000 FT. IMRP = 4.0000 FT. o PLLMES = 5,000
SCALE = L0180 '
RUN RO. 8/ 0 RN/L = 2.35 GRADIENT INTERVAL = -3.00/ 5.00
MACH ALPHA N CAF aM OWBM la CYN CBL, CABORD CABTHK CABSRM
1,600 -4.050 -.24200 ATITO 02050, ~,00880 .0N280 -.00130 .0oo3n 00500 Doy .an54n
1.€00 =-2.030 =-.16700 « 16590 L3740 - 007110 -,00060 L0100 »DO0A0 00496 01970 200520
1,600 -1.020 -~.12700 16440 - D3NG -.00530 =,00070 00070 00120 NalaLi-hl 02260 05580
1.800 -,039 =.08800 18070 03210 . 00250 Ont70 Malaisisia] L00100 .005%9 02320 00520
1,800 »990 —-.04710 .15800 J2zan - 00050 ,Onz20 =, 000340 ~00080 00550 .D1830 00510
1.60D 1.950 ~, 00600 .19830 01620 Lo0180 -, 000 00039 00020 .0DEs0 01940 .£0500
1,628 3.920 L7900 J15330 -, 00550 L0070 -, 0Nas0 200160 LO0010 Ons5a0 LHesn 0N440
1.800 5.970 16400 +14900 C=u02840 01240 -.00420 L0200 - 00050 00520 0100 B 414 7.5 32
1.600 T.o10 - 25900 144890 - 05360 201750 =, 00800 00230 -, 00070 L0660 014140 L0360
1.600 -1 C L3300 .14220 -.07550 02090 ~. 00980 0250 ~.0ni40 RaaLih] ,01230  .00340
GRADIENT 4024 -, 00227 - 00478 00205 - 00028 JOngz2 - 00006 L0015 —. 00048 - 00012
RUN NO, 37/ 0 RN/ = 2,08 GRADIENT INTERVAL = ~5.00/ 5.00
MACH ALPHA N CAF oM aBM cY YN Bl CABCRS CABTNK CADSRM
1.988 -3,700 -'.24130 .18260 03420 = 0300 -.00410 -00060 00290 .00050 01020 00280
1.995 -1.680 ~  =;16200 15770 03390 - 0550 -.0340 - 00140 L0020 ~-.00010 01010 .Do2sn
t.5983 ~. 830 . 12200 «1 5480 02800 =, 00390 =.00440 00170 L0220 = 00040 L9500 00250
1.985% »330 - -.08400 15250 02140 -, 00180 = =, 00350 LODLY0 Malajalia] - 00060 00840 LO0G230
1.98% 1.340 -, 04400 «15070 01570 00040 - 00380 L0190 Msiniaxis] -, 0onen L0780 PRuh-inin]
1.005 2.390 =, 1400 .15090 .01380 00310 ~. 0380 00180 Malalar-la) -.00010 Ralut:lula] +00zon
1.988 4.370 areun .24820 00250 Walaycla) - 00440 Naistlial -.nongo -.nonzn L0810 00170
L.985 B._ESO -15800 +14570 -, 00810 L1100 -, 04700 00310 - 00na0 -, nnio 00270 .';I'JDQO
1.983 a.37m 23800 +14350 - .[H480 01370 - 00770 00340 -~ [O0ED L0050 020 , 00050
1.585 10,382 32600 . «13910 -, 02990 01640 = J0ran 00300 = 00070 LO00e0 -.000sg L0080

GRADIENT 03921 =.00178 —~.00424 L0188 =.00003% 00020 =, 00029 -, Onasa =-.D0053 =.00014



VATE 25 OCT T3

LREF =
BREF
SCALE =

1.600
1.509
1.800
1.600
1.800
1.620
1.600
1.600

1.963
1.985%
1.983
1.985%
1.983
1.985
1.9858%
1.9683

REFERENCE CATA

T5S.0000 SQL.FT. XvRP

50,8900 FT.
T3.5000 FT.
0190

BETA
=4.170
=2.170
~1.150
=.350

L8710

1.880
3.800
5.850
GRACIENT

BETA
-4,130
-2.120
=-1.110
=-.100
+200
.90
3.9%0
3.930
GRADIENT

YMRP
ZMRP

TABULATED SCAURCE DATA, ARC 97-818

AMES 97-618 IA2 OL TO St SRM A/A=12,0RD NOM

= AR.ALST FT.
= - L0000 FT.
= 4.0000 FT.

RUN NO. 8/

N
=.09800
=.097100
=~. 09700
= 02600
=.09400
—=.102099
=. 10000
-.10200
~, 00058

CAF
.16120
«161650
L16070
216070
+16030
«15140
« 16030
«15900
=-.0C010

RUN NO. s/

N
~.08700
=.08300
-, 08900
-, 03800
=.0sano
-, 09000
-.09300
-,09300
- . 00064

CAF
»15320
15310
215280
15310
15280
15350
15420
15550
.0001%

0 RNL =

M
03670
03310
03220
03070
03030
03440
03300
03030
. Q0033

O RN =

CLM
01550
02100
02130
02220
02240
.02310
(R o)
_——TH.DZSGD
Malslsl-rg

2.5%  GRADIENT INTERVAL =

CWEM
=-.007r0
=~,00540
=,D00450
=.00340
=.00240
-.00140

Nalsial sl

L0250

JLo0e

2.05 GRADIENT INTERVAL =

OEM
=, D047
-=.00340
=-. 00240
~.on22n

=, 00120

= Q0050
00120
00300

.oou7e

[= 4
16380
08210
04130
00170
-.03820
-.08z210
-.16030
-,24590
-.04024

of
15480
L7610
03870
=.00130
=.04200

-,0817D

~.16300
=.23300
—-.03%28

ALPHA =
ATLRON =
PLUMES =
=500/ 5.00

CYN cBL
-. 04860 03900
-.02470 .D1980
-.01260 . .01110
=.00030 .o0080
111140 -.00890
02480 -.D1780
+04800 -, 03700
07520 -.05600
01202 =,00942

-5.00/ 5.00

&N . CBL
-.05190 03250
-,02470 L1680
01220 .o0asn
00110 .00aen
.01400 ~-.00770
27 -.n1620
05510 . -.03250
080390 -.04660
.n13z3 ~.00809

{RBJOOS)

PAGE

PARAMETRIC DATA

000
.DOD
5.000

CABORB
00500
00450
00480
,00430
La0420
00470

00450

00470
=.00005

CABCRE
=.002080
=, 00110
=.005A0
=, 000s0
-.0008D
~.0onsn
00020
00070

Ralsishh:d

ELEVCN
RUDDER

n

CABTNK

.02110
01890
01910
ez
2D1780
.0189%
01750
01820
=,00037

CADTMK
00700
00750
[Raleliins)
-.00860
.00e20
00810
009260
00980
Lonn2y

;]

(23 JAN T3 )

N lein]
000

CABSRM
00580 -
00510
00510
00480
00480
00510
00480
00450
-~ 00000

CABSRM
00170
00180
00229
00230
.00230
atabieiel
~OC250
00230
00010



CATE 25 OCT 73

SREF =
LREF =
BREF =
SCALE =

1.600
1.600
1.600
1.600
1.600
1.600
1.600
1.600
1.800
1.600

1.985
1.9685
1.985
1,983
1.98%
1,983
1.985
1.285
1.285
1.983

TABULATED SOQURCE DATA,

ARC 97=816

" AMES 97-516 1AZ O1 TO 31 PC/PT=1.7 NOMIMAL

REFERENCE DATA

3155.0000 34.FT. XVRP

50.8000 FT.
T3.3000 FT.
0150

ALPHA
=4 ,060
-2.110
-1.,060
=-.080
-850
1.95%
3.900
5.200
T.930
9.260
GRADIENT

ALPHA
~3.730
=1.740
=-.Ti0
200
1.319
2,290
4,320
5,320
8.330
10,360
GRADIENT

+

= as.4167 FT,

YMRP = .0ono FT.

ZVMRP = 4.0000 FT,
RUN MO, 14/ 0 RNAL =

N CAF LM
-.21900 .15680 -.02130
-. 15500 ,15200 -.09290
—.41800 L14870 -.,00020
-, 07800 (14570 ~.n0210
-.04400 .14340 ~.00450
-.00500 .13990 -.00850
Rakelial 13660 ~.01980
.13900 L3180 =219
L20200 L12850 ~.0086n
.26800 12550 L0570
03673 - . 00264 -, 00023
RN NO. 38/ 0 RN/ =

o] 2 LM
-.21200 .15930 -.0197%
-.13800 .14480 -, 01540
T —ci04n0 14130 =-.01180
-, 06600 .13920 —~.01230
~.n3200 13720 —.01200
00300 .13660 -.01180
07700 .13230 - 01090
-13400 .12920 L0440
+19100 .12750 02850
.27200 12440 02630
L3570 -.00219 LO0400

BETA =
AILRON =
PLUMES =

1.96 GRADIENT INTERVAL = =-35,00/ 3.00

CWaM o YN cBL

00000 -.00520 00190 Walalazar
-.00280  -.00560 00360 .0nnen
~,0D:An - 0020 00240 ,00m30
~-.00010 =,004i0 00310 Loom0
00180 -.06310 .bozm ,onn20
00310 -,.00500 00310 00010
00770 ~.00630 LDO350  =.00080
.Ongen -, 00970 00540 00010
.ongsn -.01250 L00510 ~.0007D
L0000 =,.D1270 00440 =.00080
onina =00 0084 =.00008

1.65 GRADIENT INTERVAL = -5.00/ 5.00

CWEM cr CYN cBL

.-,00080 -.00890 00390 , 00060
—.ou01n -.omann L00510 ~.000sD
,O0men -,00950 LO0560  =.00110
00080 =.00810 00470 00039
L0216 =,00740 00470 00020

. .onzzn -.00870 .on539 OD0ED
.onsen =.01080 00630 =.00070
JO0810 01140 00670 ~.00200
00760 =,01060 L0440 =.002200
Lrsan -, 01010 L0440 - Onza0
[§alalaeln] -, 00013 LOno21 -, a0nna

(RBJOD9)

PAGE

PARAMETRIC DATA

Ralals)
Ralehs)
3.000

CAECRB
-,00120
-. 00220
-. 00209
=, 0270
~.00270
=-,00330
-.00310

=.a03ro.;

=.00370
-.00560
-.annzs

CABORE
-.00730
-.00820
-.aog2n
-.naven
~. o070
-.0083%
-, 00280
=. 00980
-. 01080
~.01060
~.00014

ELEVON
RUCDER

CADTHK
= 00330
=,D00700
-.G0Ten
-.01030
=-.01060
-.01140
=-.01020
-,01190
-.01250
~.01250
=.00094

CADTNE
=-.01240
-.01550
~-.01753
—. 740
=-.0L1750
~,031930
=.0z010
-.02130
=-.02160
-.Ug1sn
=-.00091

{ 2% JAN

-]

3 )

Ralals]
Ralalel

CABSRM

.0o000
-.00810
~,00130
-.00180
~,08180
~.00210
~.00:90
-.00229
- 00210
-.00200
~-.0n024

CABSRM
-.Onzva
. 00350
=, 00320
=.00370
=.D0370
~.00410
=.00430
=.70480
=, 90460
=.5047D
-.00018



DATE 25 OCT T3 : TABULATED SOURCE DATA, ARC 97-616

AMES 97-618 1AZ O1 TO 81 PC/PT=1.3 NOMINAL - (RBJDIDl) (25 JAN TS )}

REFERENCE DATA PARAMETRIC DATA

SREF = 3153,0000 S@.FT. XMRP = 86.4167 FT. ] ALPHA = .000  ELEVON = 000

LREF = sp.5000 FT. YMRF = .onan FT. ~ AILROM = 000 RUBCER = .ao09

BREF: = 73.3000 FT, ZMRP = 4,0000 FT. : PLUMES = 5.000

SCALE = 0190 )

BN NO. 15/ 0 RN/L = 1.9 GRADIENT INTERVAL = -5.09/ 5,00
MACH BETA N CAF aM CWaM cy CYN CBL CABORD CABTNK CABSRM
1.600 -4.17m -.09900 .14650 90680 -,00360 .45580  =.04110 LO3550 -.05270 -.00800  «,00080
1.600 __  =3.170 -.0o000 T Li466077 77 W00A10 -,00280 L41720 =.03M0 02820 -,00280 ~.0095D -.00140
1.600 -2.160 -, 019400 14680 0190 - 00190 .ore4n  ~.01950 nie4n -.00249 -, 00840 -.00150
1.600 —31.150 -.08800 14850 L0130 -.00110 .n3gzn  =,00820 ..ON382 -.0o210  -.00800 ~.G0140
1,600 -.140 -.019400 .14730 L0070 =J0006D P alariial Walai-s e’ .on050 -.00180 ~,h0a30 -.0n130
1.600 .870 -.09400 L14710 00490 L0030 - 01417 01250 -,00770 -.o0180 - 0680 -.00120
1,600 1.870 -.0o200 .14830 LOn350 ,A0410 -.07830 02270 ~.0164D -.00150 -.00719 ~,00130
1.600 3.880 -, 0070 14780 00730 .onz1n -.15710 04440 ~.03250  =.00200 -,00780 ~.0m30
1,699 5.a00 -.09900 14570 L OD350 L0330 -.2372D D740 -.04950 -, 00210 -, 00660 -.00120
GRADIENT  -—.0DD16, 00021 onme .o0n7z -.03891 LOtisy - 00as0 Lomo14 .oo01e -.ounsE
RUM NO, 3@/ 0 RN/L = 1,65 GRADIENT INVERVAL = =-5,00/ 5.00
MACH BETA oN CAF CLM OEM cy YN CBL. CABCRE CABTNK CARSRM
1.985 " -4,110 -.07200 .14310  -.01380 L0290 ,12940 . -.03400 02410 -.00790  =,D1500 -.00359
1.985 -2.110 ~,07400 .13950 -.0n820 ~. 00039 L0500 —.D1640 .01400 -,0n83%  —-.01680 -.00390
1.98% -1.110  =,D720D 13950 -.04130 .oonzh .ngran  -.00540 00740 -.00830 -,01830 v Pl
1.965 ~,110 -.07200 13310 -.01180 Rolulates] -, 00780 .On4s0 o004 -,DDa30 -.o18%0  -,D0390
1.985 900 -.07500 .13950 ~.01080 LOres0 ~. 04270 01390 -.00880 -.O0a0n -.0166D -.00390
7.985 1.91D -.07600 13940 -.00a30 Malab¥:le] -.08010 Jozann  —,.01410 -.nog1o -.D1650 -.u00n
1,905 3,910 -.06600 .14260 -.02750 L0240 ~.13500 ,03750 -.Moa0  =-,00670 -.01570 -.00350
1.98% 5.920 - .Deatm ,14390 =.02490 L0350 ~-. 20710 o572 -.031200 -.00830 - 01470 -, 00339
GRACIENT .O004p - -.00005 ~.00131 0nnns -.03386 Oone1e -.00590 Nelalib ! ~.00004 ~.00000



DATE 25 T 73

SREF =
LREF =
BREF =
SCALE =

MACH
1.699
1,600
1.659
1.601D
1.690
1.830
1.600
1.600
r 1.60D
1.600

1.98%
1.383
1.985
1.9485
1.9485
1.985
1.983
1.285
1.983
1.283

MACH
Z.171
2.171
A7
2.372
Z.1T1
Z.17%
Z,171
2,172
Z.171
2,171

REFERENCE DATA

3155.,9900 5Q.FT.

50,8099 FT.
73.5000 FT.
180

M_PHA ©
-4.040
-2.110
=1.080
-.07D
240
1.920
3.920
5.940
7.920
9.930
GRACTENT

ALPHA
-3.730
~1.710
-.730
200
1.280
2.260
4.290
5.270
8.3520
10.310
GRADIENT

ALPHA
-3.470
~-1.490

-.470
.530
1.540
2.540
4,520
6.540
8,540
10,560
GRACIENT

TABULATED SCURCE DATA,

AMES 97-616

AMRP = 86,4167 FT.
YMRP = 0000 FT.
IMRP = 4,0000 ET.
RUN NO, 1670 RN =
o - CAF CLM
-, 20000 L46910  =.01520
= 44200 15240 Mnjaisizie]
-.10100 ASED0 =.00280
= 05800 -15320 -, 00730
-.01700 L1503 -.01490
L2100 14800 -. 02110
+10500 14480 - 03870
18500 14180 -.06170
25600 14230 -.05520
320 13900 l -.04500
L3820 - 0262 -,0n359
RUN NO. 48/ DJ RN/L =
o CAF ¢ aM
-.20700 L5340 .om7a
—-. 13m0 -14680 0140
-, 10407% +14420 00190
- 0500 .14120 =, 00250
- o300 13960 ~.00580
60800 (43740 —.0A0s0
08500 13580 ~,01700
15700 3450 ~.01700
22640 .13310 =, 00750
30800 .13330 -,01080
.O3888 -.00219 -,00253
RUN NO. 58/ 0 - RN/L =
N CAF CLM
-, 20400 .14940 Nalal:jia)
-,42500 14230 L0380
-.08400 J139z0  =.00050
—.04e00’ .13820  -.00400
-. 01090 .13zan -, 00960
62800 (43440 -,01590
.ooTOn Lzei0  =.02080
LI8E00 12500 - nnsen
L2170 12200 L0010
3010 12370 alalal{i]
03762 —.00362

=,onaro

ARC 97-616

1AZ Ot TO 51 PC/PT=NOM,SRM A/A=B

PAGE 11

{RBJO11) (23 JAN T3 )

PARAMETRIC DATA

BETA = L0000 ELEVON = 40,000
AILRON = L900 RUDDER = 10.000
PLUMES = 5,000

2.60 GRADIENT INTERVAL = =-5.00/ 35.00

OB Y CYN CBL CABORE CABTNK CABSRM
=-.00435%0 00840 -,Q1050 L0590 00020 L0270 00130
-.00420 01260 =. 01010 Maialisia) .0D140 00160 DO0T0
-, 00190 201070 ~. 01010 Raleicalsl 00230 00000 0 00040
- 00040 .011:0 =.01020 LO0630 L0030 =-. 00120 00030

LO0220 01369 =.01060 00480 .D0160 - 07D Nelalajch]

L0480 01070 -, 00920 D420 L0070 =, 00150 00020

L0097 00809 =-.00760 0000 Ralariisl =-,00130 L0030

LN1450 00210 =-.00500 00340 00190 =-.00330 =,00n30

01510 ~,00120 -.00530 003z L0120 -.00550 =.nanaa

01560 20090 =.T00530 L00190 00050 =. 00560 -.annsn

L0186 =.00005 00031 =, 00026 Onnza4 -, Onn57 -.Qn0i2

2.08  GRADIENT INTERVAL = -=5.,00/ 5.00

% 51 (=4 " QYN CBL CABCRB CABTNK CABSREM
- 00310 ~, 00039 = 00520 LO027D - M0 =.01030 =.00245
-.00220 LA0180 L =.0n270 J0220 =-. 00610 =. 01010 =.0azzn
=.00140 L0040 =.ouzan LOnz240 ~. 0630 =.01100 =.00240
= 0010 L0 60 -.0hzen L0250 ~. QU630 -.01120 —-.00250

00170 00120 -, 00210 00230 -.00860 -.01220 - =.00260

00380 »00090 =.0mrn L0150 - 00870 =, 01379 —.00300

L0780 00140 =, Q0180 L0790 =-.0naat -.01470 =.00330

JO105D -,001e0 00060 =.A0050 =.00730 -.0165% ~,003380

01100 =T340 LOnnin Falelaivia) -. 00720 =.fHGan =.00370

L.Dizs0 = 00190 =.001350 00050 = 00ed40 -, 01690 ~.00370

L0140 L0015 L0019 =002y -. 00010 =, 0006z ~.00013

1.72 GRADIENT INTERVAL = -5.00/ 5,00

QWEM [ 4 CrN CBL CABCRE CABTHK CABSRM
=.00230 - 0020 00060 L0030 - 30850 =,Di3a0 =.00350
=000 =.00270D L0210 =. 00050 -.00g00 =.01620 =.00380

Nahiaale -. 00350 L0260 - 00059 -.0og10 ~,.01660 =. 00590

LO0R130 =.D0200 SLU3TO -, 00113 =-.0neen «.01640 -, D0390

.DU2ED -. 00320 LOG370 -.00140 =.00N230 -.01740 =.GD420

00390 =.T{1290 A0z =. 00100 -,00969 =.01a3% -.nnasg

L0630 - 260 00340 -, 001490 =-.01020 =.D2nen =.00510

00830 L01e0 Lannan ~,00150 =-. 01070 =, bz2nzn =.ms0n

aisi:-Fas =.0066n JSANBED =-. 00240 =.01070 02130 - 00500

1110 =.0arnn LAHES30 -. 00290 =.01090 -.nz210 =.90510

[Ralibs g - 0001 s L0032 -.0n02% -, Bunte - 000T? -.nunie



CATE 23

SREF
LREF
BREF =
3CALE

MACH
1.699
1.600
1.600

1,800
1.600
1.600
1.600
1.600

1.985%
1.983
1.9853
1.965
1.985
1.905
1.985
T 1.585

2.171
2.1
2.171
2.i71
Z.17t
Z2.171
2.171
2.172

ot 7S

REFEREWCE DATA

3455.0000 SQ.FT.

50,8009 FT.
73.5000 FT.
0190

BETA
~-4,180
~2.160
T o-1,130
—+140
870
1.870
3.890
3.900
GRAGIENT

BETA
-4,110
-2.310
-1,110
-.110
900
1.910
3.920
5,930
GRADIENT

BETA
-4,3140
-2.14%
-1,140
-.130
870
1.880
3.8687
F.909
GRADIENT

TABULATED SOURCE DATA.

ARC 97-616

AMES 9T7=-616 '1AZ O1 TO $1 PC/PT=NOM,GRM ArAz=8

ALPHA
ATLRCN
PLUMES

L]

n

17/ 0 RN/L = 2,58  GRADIENT INTERVAL = -5.007 5.00

yMkp = 86,4167 FT.
YMRP - = ,0008 FT.
MR = 4.0000 FT.
RUN NO.
cN CAF oM
-.D6500 —Ui15480 " ~.00930
-.9680D L5370 -.00g90
-.0700n (15350 -.00710
-.06900 .415300 ~.0n730
-.05399 15410 -.06880
-.06900 15520 - 00530
-.07200 15580 ~.00630
Ealcl-lnis) «15540 -.01200
-.00068 DDA .onn3z
RUN MO. 49/ 0 RN/ =
] CAF LM
-.07200 14430 -.0n520
—.orenn .14190 .onn30
-.07600 .14240 L0090
-, 07500 14200 L0000
-.07600 14240 Ralulal:ta
-, 07800 14320 00280
-.07400 14580 -.0n390
- OF700 14730 -.00380
-.nosee .acnzn L0024
RN NO. 53/ 0 RN/ S
oN caF oM
-.05100 13880 -, 0110
-. 05200 12659 -.00790
-.,05500 . .43550 -.00520
-.05590 L13590  =.00D400
-.05700 .13740 -, 00120
-.USﬁUD 13760 -, 00460
-.95400 14010 -, 00880
~.D5500 .14120 -,00760
- N5z 00021 Reloaky

QoM cY YN CBL
-.00330 .57920 -.0614D .D4370
-.00180 09880 -,03580 .n2as0
-.0n141 05530 ~-.0z410 01600
~, 00040 .01400 =.01000 00530

.on03a -.02749 .0n240 -, 00420

LOD11% =-.06810 01480 ~,01320

00300 -.14719 ,03e20 -.03100

o050 -.22980 16220 -.04830

LO007T -, 14064 .0i247 -.00933

2.08 GRADIENT INTERVAL = ' -5.00/ 5.00

LM cyY CYN . ¢BL

.on110 15020 ~.05970 02189
-, O0130 .nazen -.03950 01890
-.000g9 04390 -, 01716 01130
-, 00030 .a03e0  -.00329 D020

LOO030 ~-.03490 00960 -,00540

00120 =.07540 .De3on . -.01420

,O0230 -,14110 04000 =-.02508

on4n - 20540 .N5740 -,n3520

00026 - 03699 01177 - 0735

1,73 CGRADIENT INTERVAL = =5.,00/ 3.99

OWEM cy CYN CBL

.On450 ,12520 -.0352% .DzZ270

00150 ns710 ~.01500 .01220

Kalalal-lal 03260 -.00858 ,ODEL0

SN110 0 ¢ =.00370 .O0350 - 0080

.oo13a  -,03890 .01229 -.O0ESD

00149 - 6a00 01750 -.01103

.O0z20 ~.12100 .02810 - 1790

034D -, 15421 .D3950 -, 02560
-, 00021 -.03148 L0835 -, 005286

{RBIO1Z)

PAGE

PARAMETRIC DATA

000
Relny]
5,000

CABORB
00150
LA0130
L0110
Ralsial-h)
00100
ooz
LA6D
LOm00
Nulatainial

CABCRE
-, O0ET0
~.00610
-, 00600
=, 00580

. =.00530
=-.00450
-, 00440
=.00340

LA0020

CADORD
-. 00873
=.0n970
=-. 00930
-,00640
=-.O0e2d
- 00940
=, 00830
007

LODG05

FLEVON =
RUCBER =

CABTNK
00110
.onngg
Ralsislci)
=. 00040
Ralaiaiie)
Ralsishis)
Ralaisi:ls]
00210
=, 00007

CADTNK
-.01060
-.01130
-.T112D
=-.01040
-, 00850
= 00S40
=, 00720
- 00630

LO0039

CABTNK
-,01480
=-.01610
-.01680
-.01660
-.01550
-.11430
-.01470
-,01350

00013

12

{23 AN T3 )

40,000
14,000

CABSRM
L0130
Maiais:la)
L0070
00040

CABSRM
-.00230
-.00259
-.00259
- 00230
-,00220
—-.an220
-. 00170
-.00130

.onona

CABSRM
-.00330
~.00400
~.00410
-.00810
-.00400
=.fin%9n
-.0n380
-.00235
-.0000z



DATE 25 OCT 73

SREF =
LREF =
BREF =
SCALE =

222 §
24832
aoao

.
2
5]

T N o
. .
Lo} [+:]
e g s
o o3

1.965
1.985
1.985
1.2685
1.9a83
1,943
1.285
1.985
1.985
1,985

REFERENCE DATA

315%.0000 SQ.FT. XMRP

50,8000 FT.
T3.5000 FT,
0190

ALPHA
=4.070
-2,030
-1.000
010
970
2.020
4.000
6.000
8.01o
10,049
GRACIENT

ALPHA
-3.640
-t.850

-.630
361
1.350
2.250
4,340
6.350
8.370
10.370
GRACIENT

THRP
IMRP

TABULATED SOURCE DATA, ARC 97-616

AMES 97-618 1AZ Q1 TO 51 PC/PT=NOM, SEM AsA=8

= as.816% FT.
Ooo% FT.
= A.0000 FT.

CRUN NO. 2t/ O RNL =

o CAF CLM
-.20900 16650 ~.01110
-.14000 .15930 Nalal.1-a
-, 019900 15650 00109
~.06000 (15380 ~.00380
-.02300 L5130 =.03000

01993 14910 = 01690

10300 .14670  —.03510

.1890D L14730 =.05740

25800 .14470  +.05430

,33000 L13080  4.04440

.03876 =.0D248 %.umass

&N NO. 5T/ O ERN/L =

N CAF "CLM
—.z1500 .15950 .O06a0
-.14400 .15320 01500
-.10700 14930 L1150
- 07000 14730 .D0O7AY
-.Oz200 14550 00420

L0070 14350 L0010

08300 L4180 -.00810

15800 .143700 -.00970

.23300 .14290  -.00810

31900 L1400 =.01790

03745 -.00224 . —.O0227

BETA
AILRON
PLUMES

2.85 GRADIENT INTERVAL = -3.00/ 3.00

CWEM
= (0430
-,00400
=.00380

Rulsixisia]

L0020

.D0410

HATD
LODLTT

2.07 GRADIENT INTERVAL =

[a® <]
-. 00330

~-. 00320

=,00200
-.ano20
Ralalirgs]
LOnaen
Ralhrg:ia]
01000
01220
L1390
0148

oY

.m1429

01080
.D1290
01210
1280
L0940
LOLDED
L0570
00380
O30
=-.ann4

e e
R JE= R
533493
NHEB
55806

55
=
3
s
3

CYN CBL
-.0142% Ralaysla]
—-.01220 05810
~.01290 ,D0740
=-.01250 .0a71s
=.01280 Ruat:l:al
~.01129 .on5an
~.01040 Matal-vatel
-,00930 .0Ns540
-,0n930 o520
- IO8As .oo3sn

L0041 -.00023

-5.00/ 5.00

CYN <BL
-.hnzn Kelal 1]
=.00030 1560
-, ezn A0580
-, nosnn L0550
-.Qness 00540
-.0Ba40 Kol
-.00770 50
-, 0740 .On410
-.00e50 00370
-.00510 0380

Kalhiakfa] -.00ule

(RBJOLD)

PAGE 13

PARAMETRIC DATA

Ralals)
000
2.000

CABORB
.0o200
Ralers:in)
Balakirge]
L0138
00160
L0160
L0180
LON29%
00330
LO0nien

- 00853

CABCRD
-. 00120
=. 00180
-, 00180
-.0nz210
-.00230
- 00240
~, 00250
=. 00130
=-,00060
-, 0030
- U016

ELEVON =
RUCCER =

CABTNK
. LON240
00230
Ralaby-ial

Maialhisla)

-.00180
=.0n270
-. 01490
-.00043

=070
-.0ngan
- 01050
-, 01040
=.00us7

{23 JAN T3

140.000
10,000

CABSRM
00150
L0000
aivial-ja}
00970
Mulalat: ]
Aaxiaila]
Ralalais]
L0040
»00000
-, 50050
= 0005

CABSARM
~JO007D |
-, 000e0



CATE 25 OCT 73

LREF
BREF
SCALE

MACH

1.s00
1.609
1.600
1,600
1.600
1.600
1.600
1.600

1.983
1.933
1.985
1.295%5
1.9465
1.985
1.985
1.983

REFERENCE CATA

3135.0000 SQ.FT.  XMRP
YMRP =

A0, 8000 FT.
73.5000 FT.
0190

BETA
-4,160
-2.170
~1.150
-.140
860
1.870
3.870
5.890
GRADIENT

BETA
-4 .13
-2.110
-1.110
-.109
-900
1.919
3.920
5,930
" GRADIENT

IMRP

RUN NO.

N
-.0r000
=-.07r100
- 06600
-. 06500
= D500
=.0rzin
=, 700n
~. 07000
=.00009

RUN NO.

N
-.0a100
~-. 07900
=.07800
=-. 0700
= 07300
- 07800
=-.0a110n
-=.07700
- 20000

TABULATED SOURCE DATA, ARC 97-616

AMES 9T-816 IAZ O1 TO St PC/PT=NOM,S5RH A/A=O

86.4167 FT.
Ralslals i 2r 8
4.0000 FT.
20/ 0 RN/L =
CAF M
(15410 -.00400
.15350 ~.09240
.15310 -.00260
.15350 - 00370
.15370 -.0n360
.15480 ~ 0520
15460 - 00440
15440 -.01080
LON4E T =000
547 0 RN/L =
CAF LM
. 14980 Walal-Toe)
14780 00820
.14820 .On8zn
.14800 L0740
.14850 L0740
.14930 .07 50
15000 LO0840
.15180 ooz
Kalalals’:) -, 00017

ALPHA
AILRCN
PLUMES

#

2.84 GRADIENT INTERVAL = -3.00/ 5,00

QB <Y CYN caL
. =.O0zan L18090 -.06440 04410
-.00160 209460 - 03770 02610
-.00110 L5530 -, 02560 01630
=.00049 01290 =-.01180 Lanzan
L0040 ~.02850 Ralalstial =, 00230
OG0 - 05710 L1350 -.n1230
00310 -.14840 03693 =-.03070
»On4as0 =, 23400 08350 =-.04970
Lanor2 -. 04088 © LHMEES - 00935
2.00 - GRADIENT INTERVAL = -5.00/ 5.00

CuBM Ccy CYN <BL
-, D0250 16810 =,05630 03910
-, 00160 L8980 -.,03a88D 022580
=, Q0N D5030 =.0z470 01420
-, 0010 L0850 —-.00%60 JLns5e0
LO0020 =~ 03390 L0580 =.00310
LO0080 =,07570 O2070 =-,01210
L0250 -.15220 04750 -.028690
ARG -. 22570 05970 ~-.04120
Rraal-rd =.04me . WU1433 =-,nng48

(RBJOL14}

PAGE 14

PARAMETRIC DATA

Malsis}
000
2,000

CABCORE
00170
onzin
00220
L0209
o190
200180
L0190
L0140
=.00000

CABCRB

-0

-,00130
-~ 00150
-.00160
-, 00150
-.00180
~,0nz10
= 000sn
=-.00005

ELEVOR
RUDDER

u

CABTNR
-, 00049
=.00030

Majzialalal
=, 00040

LO00E0
-.OIpe

Faibleisi)

L0180

LOonnz2

CABTNK
-. 00329
=-,00440
-.00510
-, 00510
= 00510
-.00470
=.00350
~.asnag

FRajaihiare

(25 JAN 73 )

19.000
10.000

CABSRM
Hajsitais]
L0007
00070
.O0030
.00040
000z
Ralalalis]
Lannan
=.ancne

CABSRM
~.00030
=, 00050
- .Bo0sD
e Lia yanl
-, annen
-.oagen
-. 00050

Lo
= 0nna



DATE 25 OCT 73

SREF
LREF
BREF
SCALE

1]

ll‘ u

* MACH
1.933
1.983
1.2835
1.9283
1.985
1.3a5
1.98%
1.%45
1.988
1.965

REFERENCE DATA

3153.0000 5Q.FT, XMRP

30.8000 FT.
T3.5000 FT.
0190

ALPHA
-4.010
-2.010

. =1.030
.060
980
2,030
4,000
6.030
8.a950
10.740
GRADIENT

ALFHA
=3.630
=-1.640
-.510
26D
1.350
2,330
A.360
6.330
a.37mm

T 4D, 33D
GRADIENT

TMRP

TABULATED SOURCE CATA,

ARC 97-616

AMES 97=-516 IA2 O1 TQ 51 PC/PT NOM

= B8.4167 FT,

.0oon FT.

I ZMRP—m-——— 450000 FT,

RN NO, 22/ 0 RN/ =

€N
-.22800
-.13900
-.09600
-.05200
-.01200
03400
.11500
20700
30000
38600
04277

CAF
»18530
17990
17670
LATa20
LAT7190
16980
A6570
15260
15990
15660
=.00245

RULMN -NO, 56/

o
-.23100
-,14200
- 10000
=.05900
—-.01900
.o2zon
.10400
8200
26300
« A4S0
4178

CAF
.175850
17070
16810
16350
.16290
«16240
215980
15760
.15530
.15180

- (NZN9

M
02270
Falnk-1a]
=-.002a0
=.01050
=-.01990
-.030an
" =.05150
-.07800
~.10170
-,11770
~.00et8

L RN/L =

LM
L3000
.o1229
L0280

~.00510
| =.01280
- 01940
-.0307
-390
~.114580
-.05750
-.00771

PAGE 15

{CHI01LS) (23 T 73 )

PARAMETRIC DATA

2,57 GRADIENT INTERVAL = =5.00/ 5.00

QLM
=, 00740
=,00260
=-,00010

L0220

L0480

Malarycis]

01250

L017e0

02240

JL2560

,anz2a47

Y

01060
D1420
01390
01260
01330
01300

Ruje=rh )

00670
002490
orre)
-.0t02g

2.08  GRADIENT INTERVAL = =5.00/ 5.00

LnBM
=~ 00490
—=.001e0
=-. 00020

Onz10

L0420

Balsl:t:le)

01170
T 01490

01780

DETHO

L0211

cY

L1460
D0690
.D0ena
LO0E60
Ralalc:ie]
L0630
LRISE0
Jinz2z20
L0130
L0020
Lanan3

BETA = L000  ELEVON = 10,000
AILRON = .000  RUSCER = 10,000
PLIMES = 3.000
CYN caL CABORE - CABTNK CABSRM
-, 01270 Waluraia! 1270 .013940 01030
-.01200 Ralaraala! 01280 03810 05990
-.01240 00770 01265 03730 150260
-.01230 .0ne8n 01280 -.03670 00930
—.o1259 0090 .o01zen 03580 08910
-.01210 00570 01300 03440 .oosan
-.m010 .0D520 01320 .03350 00850
-.00890 .O0430 01360 03370 00240
~.D0940 00380 01350 03257 L0810
-.00870 00320 01300 03160 .aa790
L0028 ~.00025 .onons -.00077 =,00024
CYN Bt CABCRE CABTNK CABSRM
-.00760 00430 .OD7E0 L03310 60859
—.nn780 00440 .an740 O3990 0 L007en
- 00770 00440 00755 o290 00780
-.on7an 00250 00750 .02920 00740
-.00770 .oo4nn o750 02830 00710
-.00749 00410 00730 02700 00670
-.00840 00360 00580 02430 00620
-.00540 00289 .B0s70 62360 .ooenn
-,05530 .OnzZan 0890 02380 08800
—.n0s2n ,On250 66740 .0z380 06580
L0013 =,00008 0 —.00008 =007 - 000ee



CATE 28 °CT 73

SREF =
LREF =
BREF =
SCALE =

MACH

1.600
1.6800
1.600
1.899
1.600
1.6090
1.609
1.60%

1.985
1.985
1.9685
1,905
1.983
1.9835
1.985
1.905

REFERENCE DATA

3195.0000 SQ.FT.
50,8000 FT.
73.5000 FT.

0190

BETA
~4,160
-2.169
-1.150
=~.140
BT
1.880
3.890
5,910
GRACIENT

BETA
4,120
-2.11%
~1.110
-.100
.o0n
1.910
3.920
5.930

GRACIENT

TABULATED SOURCE CATA, ARC 97-516

AVES 97-616 A2 O1 10 1 PC/PT NOM

-

XMRP = 88,4167 FT.
YMRP = .Anno FT.
ZVMRP = 4.0000 FT.

RUN NO. 28/ 0

e |
-.06400
- 06600
-.0ez00
~. 06200
=.06300
-.06500
-, 0700
=.08600
-, O0h26

CAF
17550
L1750
L,A7530
17520
L17540
L7520
17800
17480
L0005

RUN NO. 55/ 0

N
=.016600
-.0e800
=-.0570
- 06600
-.0s900
~.05900
- 7000
—.Drann
=. 00047

CAF
V16750
16520
.16610
216570
16520
16580
.16TIO
JAET80

- e

RN/L =

€M
~ 00590
-, OuGe0
= 00740
-,.00740
-.00620
=.an590
-.00540
- TR

L0021

ALPHA
ATLRCN
PLUMES

2,55 GRADIENT INTERVAL = -3.00/ 5.90

CHEM cr CYN csL
-.a0220 47760 ~-.D6460 04660
-.00020 ,00470  =.03790 02640

.oanan 5350 =.02560 L1650

L0190 L1240 =.01260 00760

.onzan =.02770 a0650  =.00370

Janarg —,06950 o100 =.01380

00610 ~.15270 L05890 —.03340

JOna10 =.23890 LGT50 =.05300

Jap10z —.04n92 L0129 ~.05984

2.08 GRADIENT INTERVAL = -5.00/ S.0D

CWEM cy YN CBL
- omTa .17120  —.DEE5D .n3930

Ralstars Joomzl - 03700 02240

Palalhi-th) 4040 -, nzzan ,111340

L ON1LED .a0ass -,.00810 .00430

Nz -,03350 ,0Ngen  ~.00490

L0370 ~J07640 L02300  -.0148D

o580 -.15490 .ososo - =,03140

.00T4n -~.234949 07630 =.04659

L0090 -, 04076 L1263 - 01890

£8J016)

PAGE 16

PARAMETRIC DATA

.a00
.oon
3.000

CABORE
L1310
Hi2an
LD1300
L01300
2Otz
H1zan
01320
L1410
L0002

CASORB
L0700
L07n
L0750
LO0TED
L0750
00760
003450
LO0a30
LSHW1Z

ELEVON =
RUCDER =

CABTNK
03759
03720
L0370
03720
03670
Rakrgrt]
LO03700
03740
=.00n0s

CABTNI
02esn
02880
stk tola)
Lz810
L2920
L1R920
02920
02920
L0006

{23t 73 )

10,000
10,000

CABSRM
Q0939
LO0750
Ralel-Els]
L0950
Rilai-Lis}
LO0eT0
0969
AT
-, 00001

3

.

o]
3

CABSRM
LO07an
L0720



CATE 2S5

SREF
LREF
BREF
SCALE

i

MACH
1.600

1.600

1.600
1.690
1.600
1.600
1.€00
1.609
1.600
1.600

1.985
1.985
1.985
1.985
S 1.985
1.985
1.985%
1.985

ocT T3

REFERENCE DATA

v

TABULATED SOURCE. DATA, ARC 97-618

AMES 97-616

1AZ O3 TO S1 SRM A/A=12,0RB NOM

1155,0000 5G.FT. XMRP = 85,4167 FT. BETA =
50.8000 FT. YMRP = 0500 FT, AILRON =
73,5000 FT. ZMRP = 4,0000 FT. FLUNMES =

0190

RUN NO. 18/ 0 RN/L = £.56 GRADIENT INTERVAL = =5.00/ 3.00

ALPHA N caF CLM CWBM cY YN cBL
-4,030 -,21300 17600 Lnaan, - 0670 01110 -,01260 L0570
.-2.049 =, 12900 168340 -.01110 -.00300 L1230 -.01160 L0650
-1.020  -.08900 L6750 = 01710 -.0007D D40 =.01220 006880
Maislal - 05100 18310 =,01880 Jinien L350 0 -.01470 L0570
880 =-,01000 J1en20 —-.02179 LOnzen L1190 -.D1130 L0520
1,990 L3409 L16150 =.02730 00530 L2530 -.0di20 00860
3.920 12200 +15950 = N5910 L1170 Malhj-F.ial =, 00940 ,00550
5.990 21100 15670 «, 08680 L1700 L0500 = 00730 Mslarlaie]
8,000 29300 «15160 - 2410 L1950 L0150 - 00760 L0400
9,970 35800 14670 -, 08010 LD18680 .QQDiD' - s 70 00310
GRADIENT 2D4153 -, 00213 -.N0es2 O0nzza - 00019 »000934 - 00003
RUN NO. 517 0 RN/L = 2.05 GRADIENT INTERVAL = -5.00/ 3.00

ALPHA oN CAF aM QO-EM cY CYN cBL
=-3.710 - 22600 .16380 LOus80 - 0570 L0zan - OET 00330
~1.730  -.14200 .15740 oue3n -.00329 L0300 0 -,00480 .On310
- 720 -, 10800 «15340 L0240 =, 00180 L0260 - 00457 L0340
.zen -.0&600 45420 =.00300 L0000 L0500 =, 00500 L0350
1.3417 -, 02600 149700 -, OnT40 .DDZIO 0330 - onang L0270
2.340 Plalal-lais] A4a7 = .004an L0430 L0570 =430 Rateradih]
4.350 L0100 14750 -, 01710 Ongan L0160 — 00280 Ooan
56.310 16200 L 14630 =-.0bz2a310 1190 L0020 - N260 LJman
GRACIENT L3882 - 00386 00181 B el ) LON031 - 0N019

=. 00200

PAGE 17
L(RBJO1T) (23 JAN T3 )

PARAMETRIC CATA

000 ELEVON = 10,000
.000  RUCDER = 10.000
5,000
CABCRB CADTNK CABSRM
00510 01200 00510
00500 01720 00470
00290 01589 .0N440
00500 11520 00430
Ouszn 01489 00420
LDU650 L0157 00430
00700 ae - 01500 - 700410
\onTZ0 01450 0370
00730 01040 .a0zs0
,0Has0n L .O0279
L0026 =-.00048 -.ona12
CABCRE CABTNK CABSRM -
-.00065 L0770 .onzn0
-.00n9% 00770 L an2nn
~, 00110 L0670 L0185
-.O0110 .00560 L0160
-.00130 , 00263 .on140
- 0nnrn OnzEen L0120
—.00108 00200 L onnen
o080 =,00060 00020
~.00003 -.00nan -.0n0ts



DATE 23 &7 73 TABULATED SOURCE DATA, ARC 07-616 - FAGE 18

AMES O9T-616 IAZ O1 TO 51 SRM A/A=12,0RE NOM (RDJO1E) ¢ 23 JAN T3 )
REFERENCE DATA . PARAMETRIC DATA '
SREF = 3155.0000 S&.FT. H¥MRP = 88,4167 FT. ALEHA = OO0 ELEVON = 1,000
LREF = 50,200% FT. YMRP = L0000 FT. . AILRON = Ralalal RUCCER = 10,000
BREF = 73,5000 FT. IMRP = 4.0000 FT. : . PLUMES = 5,000
SCALE = L0190
RUN NO. 18/ 0 'RN/L = 2,54 GRADIENT INTERVAL = -5.00/ 3.00
MACH BETA LN CAF CLM WM cyY CYN Bl ‘CABCRE CABTMIK © CABSRM
1.600 ~4.160 ~.03600 —.16520-—-=,02340 -,.00170 17550 ~.06200 -.D4280 00510 D1650 ,D04s0
1.600 -2,170 ~.05600 16470 =-.02030 -.an020 .D9360 -.03g40 02480 Malalx 1o 01610 LBN450
1.e00 -1.160 ~.05900 .16450 ~.01800 Malalabiel 05370 =-.02420 L2570 Natal.38s! L04570 .00440
1.600 ~.140 ~, 015400 16450 -,01940 Majalat:iel a1250 -.01470 o020 L0514 1560 RalaPE
1.600 " .860 -.05700 .16470 -7 OS50 -.0nz940 0110 = 00250 .on5a0 .01540 .Dn44n
1.500 1.870 -.o5800 .1541D - 710 .onzzo -, 06918 ,D1310 -.m22a Jm4ab L 04470 00430
1.800 =.8a0 -.05700 .18540 -.02Nn3n 00480 ~-.14800 03720 -.03160 .an4an 01490 00440
1.600 < 5.910 ~.05500 16540 -,02670 0700 -.23440 06380 -.114560 00510 .D1e0g Nals¥Y]
GRADIENT -.Onn14 -.00001 00045 00076 -.04529 .D1233 -.on9se ~.00n0s  -J00022 -, 00003
: RUM NO, 50/ 0 RN/L = 2,00 GRADIENT INTERVAL = -5.,00/ 5.00 _
MACH BETA CN CAF CLM CWBM cY : CYN CEL CABORB CABTNK CABSRM
1.985 -4,110 ~-.06900 +15320 -,.0n610 =025 18670 =.0626D 03760 -.a0140 00570 LDB150
1.085 =-2,120 -.07150 .15150 -.N0365 -.00160 ,0a7on -, 03340 02040 -.00130 .ans5a .an150
1.985 ~1.,120 -.07100 ,15320 -.00390 -.nonan 4680 -.02010 01260 -, om0 Ka'al-nle .onie0
1.985 -.110 -.0g900 (15260 -.onzan P alatla] Kl vgalhl =.0D580. 00350 -, O0Nan anEsn Lonian
1,985 -1 -.07300 L5170 - 0040 L0060 -.03360 0830 -, 00460 =, 00120 0470 .onisn
1,883 1.910 -.07300 .15260 -,00100 L3170 -.07569 02300 - 01400 ~-.00090 Nalal-at! ,an180
1.98% 3.900 -.07300 .15440 - 00320 .O0ain -.15200 04080 -, 03010 -,ho0sn Kaial=l-1 00170
‘1 ,00% 5.930 -~.07200 .15620 -.0ons20 Nalal¥ls) -.22670 07110 -.04400 ~. 00030 L0740 .onean

GRACIENT -~ Onas2 LOnntl L0048 LNz -.03990 - 01393 = 00847 Realaiorg futaiks 1] L0003



DATE 25 ©CT 73

SREF =
LREF
BREF
SCALE

H

1.985

1.985

1.985
1.985
1.285
1.9865
1.9385
1.985
1.985%
1.985

REFERENCE DATA

3155.0090 5Q.FT. XMRP

30,8000 FT.
T3.5000 FT.
0190

ALPHA
-4 .080
=2.050
-1.090
=-.119
.930
1.94D0
3.960
3.900
7.960
9.990
ERADITENT

ALPHA
-3.760
-1.730
~-.3690
-260
1.300
2.340
4.310
6.350
8.3z0
19,350
GRACIENT

YMRP
IMRP

TABULATED SOURCE DATA, ARC 97-516

AMES 97-618 TAZ O1 TO 51 PC/PTS1.3 NOMINAL

86,4167 FT.
= .Dona FT.
4,0000 FT.

fl

RUN NG, 26/ O RN/L =

N
-.Z21500
—-.14500
=-.10800
=.07000
=-.02700

01400

02400

17200

236800

30500

Jolass

CAF ) LM
15750 =-.01050
J5230 Lonz2s0

14789 =.00110

.14580 -.0u520

L14340 -.n1100
.14040 - 740
L13740 -.03720
13530 -,05150
.13230]  -.0813D
.12999i -,02600
—.ngsy; -,00372

E

RUN NO, 52400 RN/L =

=]
=.22600
-.14400
=.10700
- 07300
=.03400
alallales
03200
14600
21000
23300
L3780

i-

CCAF CLM
15030 .ONn2ag
.14170 L0040
L13370 Kalalal:Th]

13730 = D0540
13570 =060

»13460 ~.0H190
.13230 - 01740
L23010 =, 00960
12910 L0380
»12680 -, 001410
- augtl - (265

BETA
AILRCN
PLUMES

1,99 GRADIENT INTERVAL = =5,00/ 5,00

QuBM
=.07410
=.00450
=, 00190

LO0030

00240

00440

00860

01250

01280

2011340

L0180

1.64 GRADIENT INTERVAL =

OBM
=-,00300
- 0nis0
-, 0007
-, 0unza

L0170

L0380

Ruihi-alh]

10950

1040

01200

0134

CY -
00390
00650
L0550
L0450
Q0580
L0580
L0340
=.Uoasd
=,010420
=030
=.ouanr

<Y
-.an1en

-0’

—.00190
=,0n190
=,a0z210
—.00230
-, 00310
- 00430
- D060
= 0n2sn
=-.00M3

YN BL
-.0arz0 .Doson
-.00560 00350
-.00510 LAN440
-.00580 00429
-.Onsa0 LOn400
-.00550 .02300
-.00410 00300
-.00n09n Malst sl
-, 00150 .ON170
-.00270 L0010
.onves -.00n2z
-5.00/ 5.00
CYN CBL
-.0m2n .O0znn
00100 00070
.oonTn L0049
AND4T 00140
Ralalal-al ouian
U110 Malkiatzie!
L0150 -.000a0
Malativa) - Donas
-, 00190 -, 00060
-, 00147 -.00059
Malalatcl:] -,00026

(RBJD19)

PAGE 19

PARAMETRIC DATA

CABCRB
-.0032%9
~.an310
~. 00300
=.00330
-.09330
-, 00310
= 00330
-.00320
—. 00330
=, 00420
-, 0000z

CABCRB
=-. 00250
=, 00960
=-.00967
-.00ng4n
- GO96T
=, 00920
-.01010
-.115a90
-.01140
- 01070
-.00ats

ELEVON
RUCCER

n

CABTNK
-.00810
-.00rs0
=.00359
=, 00990
=.21080
-.01100
=-.01140
-.01219
-.01239
-.01360
- 00072

CABTNK
=-.01420
=,01710
-.01790
-.01820
-,01880
~, 020359
~. 02150
-.52260
-.02370
=.02300
~ 00086

(23 JAN T3 )

10.000
10.900

CABSRM
~-. 00030
- 00129
=. 00130
-.00160
~ 00200
=. 00240
=.00240
- G0240
= 00Zen
-.00280
-, D022

CABSRM
=-.0nz40
—-.00400
-.00410
-.00440
—. 00420
-. 00475
-. D510
-.00539
=. 00559
=.00500
= 00020



CATE 23 oCT T3 N ' TABULATED SOURCE DATA, ARC 97-618 CPAGE 2D

AMES 9T-516 IA2 O TO S1 PC/PT=1,3 NOMINAL . (RBJOZD) {23 JAN T¥ )
REFERENCE -CATA . . ) PARAMETRIC DATA
SREF .=  3B3153.0000 SQ.FT. XMRP = 86,4167 FT. . ‘ . S ALPHA = 000 ELEVON .= 10.290
LREF = 50.8000 FT. YMRR = o008 FT, ’ . AILRCM = .000  RUDDER = 40,009
BREF = T3.5000 FT. ZMRP = 4.0000 FT. ' PLUMES .= 3.000
SCALE = L0199
RUN NO. 27/ 0 BN/L = 2.07  GRADIENT INTERVAL = -5,00/ 5.00
MACH BETA N CAF CM CWaM Y CYN oL - CABORB CABTHK CARSRM
1.600 ~4.150 -.07300 .14750 =-.07649 -.00260 16460 -.05230 03940 -.00300 - 00930 -.D0180
1.690 -2,160 ~,07600 +14590 -, 00320 -,n0150 08240 -.02720 02140 -,00330 -,00910 -,00180
1.600 -1.150 ~-.07enn L1400 -.00330 - 00140 JDag4n . -.04800 01310 -,00329 -.00810 - 00150
1.500 ~.140 -.07500 .14590 -.003a0 -.0no3n 00660 ~.00630 ,D0380 -.00320 ~,n0s20 ~-.00140
1,600 860 -.07600 .14630 ~.00380 L0073 ~. 03140 - 00440 - 00480 -.00350 ~.06820 -.00150
1.600 1.870 -.07503 14730 -.00460 O30 =076 01620 -.01350 -.00350 - Gosen -.nn1e0
1.600 3.880 -.07300 14710 -.an7as Ralart-ial ~,14810 03835 -, 03169 =-,00270 e ain=Tea] -, 00140
1.600 S 5.900 =740 .14700 ~.01250 00400 -.22800 05920 =-.0a730 -.00250 ~ 007D - 00129
GRADIEMT Ralslatts] Ralaiaia? ! -,00021 .Oougy - ~.03879 LO1119 -.nnsa Malaiaield 000 Kealalalal:
RUN NO. 53/ 0 RN/L = 1.63  GRADIENT INTERVAL = -5.00/ 3.00
MACH BETA [ ] CAF aM QWBM (a1 CYN CBL CABCRB CABTNK CABSRM
1.988 -4.130 - 07300 .14080 -.0107mm Nalar:{-la) 14000 ~.04200 02889 - 00889 -.017¢D 0400
1,985 ~2,110 -, 0760t 13720 - 00700 00010 7470 -,02399 510 -,00040 =.01770 - 00440
1.985 -1.110 -, 07900 13778 - 00320 - 00030 LB TE0 -.01270 200940 -, 00350 -.01870 - =.00430
51.083 ~.110 -.08100 .13760 -.00059 -.00030 .00n40 ~.00030 .0Oo1an -, ngzo -.01800 - 00400
1.083 L ,e00 -.0az00 +13930 00080 Malala}tsl -,03810 01140 ~,n840 -. 00910 -.01673 -.00400
1.985 1.910 -.08100 3010 - -,00020 Matablvnt -.n74nn .nz1e0 -.01400 —.mEsn -.T570 ~-. 0039
1.9a5 2,910 -.07700 .14267 -.01350 Malers bt} -.12830 03300 -.02060 -.00750 -, 01560  -.0037D
1.985 - 5,920 -.0reun 145420 -.012s0 L0350 ~.19650 04720 =.02970 -~.0690 =-.Diden -.00367

GRAD TENT L iaiel=] LO0030 L0015 Raalalna) ~ 3427 ,O0921 -, 00648 Lo01a L0028 LANS06



TABULATED SOURCE CATA, ARC 97-616

AMES 97=816 1AZ O TO 51 PC/PT=NOM SRM A/A=8

-L-]

= 4

RUN MO, 29/

CAF

15590
.16030
.15460
15260
149250
14710
14420
14310
.124020
13770

=.auzez

RUN NO, 64/

DATE 23 OCT 73
.
REFERENCE DATA
"SREF = 3133,0000 SG.FT,  XHRP
LREF =  S0,8000 FT. YMRP
BREF = 73.5000 FT. ZMRP
SCALE = L0190 -
MACH ALPHA cN
1.800 -4,100 ~.23800
1,600 -2,120 -.t730n0
1.600 ~1.080 -.13200
1.600 ~.100 ~.0e7an
1.800 921 -.049710
1.600° 1.890  -.01100
1.e00 3.e80 06800
1,600 5,920 .14800
1.600 7.680 22500
1,600 9,9mm 29400
GRADIENT 3888
MACH ALPHA N
1.905 ~35,770 - 23300
1.905 -1.700 -.16900
1.085 —. 74 -.12500
1,585 .260 -.08900
1.905 1.260 ~.049030
1,985 2.260  -.0io00
1.985 4,230 06300
1.985 6.240 .13700
1.985 a.250 .21400
1,905 10.230 L 30000
GRADIENT 03721

CAF
+15330
14770
V14580
.14260
+14010
-12850
.13G80
13420
.13220
.13200
-.00215

4167 FT.
L0000 FT.
L0000 FT.

0 RN/AL =

LM
L4090
04820
14267
.03azn
02830
.Dzzan.
o210
-,00340
-.00420
.nn3en
-4y

a] RNA/L =

CLM
1840
02530
02450
L2220
01640
01120
012009
0920
00550
= 00270
-. 00146

BETA
ATLRCH
FLUMES

"

2.61  GRADIENT INTERVAL = ~5.00/ 5.00

oeM Y CYN CBL
- 00700 L0930 -.0108% .60840
-,0n70D L1430 -.00890 00540
- 00500 01050 -.01000 0520
- 00310 T LO0980 =,00980 LO0540
-, 00080 .0085m -.00320 .on540
00130 .0i11n | =-.05950 L0410
00570 L0970 -, 00240 LD0210
00990 00430 -.00710 Lonsen
201070 L0240 -, OG0 LO0430
01250 00280 —.onven o la
L0171 - 0oz Joozs = onza
2.11  GRADIENT INTERVAL = -5.00/ 3.0D
CWBHM cY CYM [a=]
00250 00070 -,00300 L0270
= 00400 - Onnson -, 0nz250 - LO0290
-.O02s0 O00700 —.002s0 L0160
= 00190 Ln1an =. 00300 00270
L 00620 -~ Q0020 - 0220 L0230
J2sN LO00410 =. 0200 L0230
L0545 =, 00150 - 00135 Lng2n
WLENTTO - O03&0 - Onnz2G O0ian
.DlDADA - 0G3an - 00030 W51 50
o1zsn = 00430 -.0nnan L0190
L00213 0 00008 Lon019 -.anny

(RBJD21)

PAGE 21

PARAMETRIC DATA

CABCRB
~.00110
-.00140
-.00000
-.000e0
~.60090
-.00030

0090
.0015T
008a
-, 06090
.ooo24

CABORB
-, 0nss
-.00B30
- .00620
-.00s00
-.0058an
-,005a0
=.n0E20
-.0ns3n
-.0ns70
«.Dn540

.Oonoy

CABTNK
00450
.On150
00130
00130
Wlalar 1)
000570
00180
~-.00030
-, a0200
~-.nuzen
~.00032

CABTNK
=-.0068n
=. 00900
=.00930
= 01030
=.009an
=.01059
—.0112n
«.01280
=.01380
=.Me40
=.00049

[ 23 JAN 73 )

-10.000
19.000

CABSRM
JO0150
60060
.annen
.o0120
00160
00120
240
.on08n
.non3n
60030
.a00nz

CABSRM
=.00150
-.0G200
=.00210
-, 00200
-. 00180
- O0z50
=. 00210
~.anzen
=.00200
rgtiatizial
=.009085



CATE 23 X1 73 TABILLATED SOURCE CATA, ARC 97-616 PAGE 22

.

AMES 97-515 1AZ Ot TO S1 PC/PT=NOM SRM A/A=8 (RBJD22) {23 JAN T3 )

REFERENCE DATA PARAMETRIC CATA

SREF = 5155.0550 5@.FT. XMRF = 83%,4167 FT. BETA = Piaiaial ELEVON = Mslala]

LREF = 50,8000 FT. YMRP = 0060 FT. . AILRON = 10,000  RUCCER = .00

EREF =  T3.5000 FT, ZVRP = 4.0000 FT. . © PLUMES = 5,000

SCALE = ,0199 B

RUM NO. 617D RN/L = 2£.09 GRADIENT INTERVAL = -3.00/ 5.00

MAGH ALEMA N CAF aM oWBM cr YN cBL CABCRE. CABTNK  CABSRM
1.984 -3.700  =.20400 15720 01030 -.00340 00300 .O0290 .onoan - 00530 -.00780  —.0018D
1.904 -1.720 -.13800 .15030 01450 =,00390 -.00149 00250 ,ood =.00580 -.00980 . -.0D220
1.984 ~.720  =.10500 14780 o070 -.00310  -,0006D .oo2in L0180 = 00800 =.040¢0 —.00240
1.504 .20 -,07200 14370 LOB8SD  -.001480 -,0019D 00230 o190 =.00570 =.01100 =.00240
1.984 1.260 - ~,03700 14250 00370 .O0n0es  =.009s0 .on170 00143 ~.006070 -,01110  -.00230
1.904 2.259 a0 12990 1060 0230 -,00060 00169 00110 -.00570 -.01090 -,00EE0
1.904 a.280 07600 13930 ~.00230 .ons30 —.00220 00240 \00170 =.00610  -.D1290  -.0026D
1.984 6.290 14900 AZ660 =,00300 LOO7S0 =037 .o0zen ANO70 -.0n8s0 —-,Di410 -.00320)
1.984 8.299 .22100 .13500  -,00050 Lo1030 =.00590 L] -.an078 -,00840  -.01§10  —.00320
1.904 10,200 30500 L3370 = 00580 .hi1zen -.00420 00160 -.O010%  =,00580  -,D1530  -.00340

GRACIENT L03504 -,00233 o =.00204 00121 Rualekt:] -.00010 L0010 =.00007 = 00556 -. 00008



OATE 25 OCT ¥3

SREF =
LREF
EREF
SCALE

1.600
1.e0D
1.600G
1.600
1.800
1.600
1.600
1.600

1,004
1.984
1.934
1.904
1.984
1.994
1.084
1.984

REFERENCE DATA

3155.0000 SG.FT.  XMRP

50.8000 FT.
T3.5009 FT.
.0120

BETA
-4.,170
~2.169
-1.159
—.140
~B60
1.870
3.820
5.909
GRATIENT

BETA
-4.130
. =2,120
=1.,119
=100
900
1.900
3.920
5.920
GRACTENT

TABULATED SOURCE TATA,

ARC 9T-516

AMES 97-618 IAZ 01 TO S5t PC/PT=NOM SRM A/A=8

= 86,4167 FT.

NMRR T .0a0D FT.
IMRP = 4,0000 FT.
CRUM NG, 3D/ 0 RNAL =

N © CAF M
=-. 08500 L1527 Sz0e0
Lis N Lals] 520 .01810
-.07700 .15270 .01470
—~.07ang .15290 211410
-, 08000 .15310 L1300
=-.08100 15350 L1250
-, D7rann .15390 L1020
-.0ez20% +15350 L0710
LO00570 Ralalaiord - 00125
RUN NO, €0/ 0 RNAL =

N CAF oM
= 07500 .14980 02220
~ 07200 14860 11840
- 05500 »14600 L1450
=, 08200 214700 MDA
—-.05200 14570 L0720
-.0630% 214550 LONAS0Y
=-. 06500 14680 Janz1n
~.tisann 14530 =, 00320
00158 - 0N020 -, 00273

ALFPHA,
ATLRON =
PLWMES

2.50 GRADIENT INTERVAL = =%.00/ 5.00

WO

-.a0720

=,00310
=.a0420
=.0033%
=.0N240
-, 00130
LON02L
00160
00092

2.11  GRADIEWT INTERVAL =

QuiaM
-.00450
- 00290
-, 00240
-.0014D
- 0050

00070

.Oo1en

o0

00082

144
L1en10
08050
04290
L0250
-.035330
~ 07770
~.15690
~.24160
=.03938

<r
L15790
7940
03960
=. 00010
=.03940
~.07an0
=.15320
=-.21340
=-.03884

YN
=-,04580
=,02350
=.01230

Halsteris]

LOLL70

2380

L2770

07350

01174

CYN
=.05060
- (02460
=. 01180

JOTHED

01350

02630

05100

16620

01263

CBL
04080
Lz2eh
01350
.0D440
-, 00470
=.01450
=-.03220
-. 04930
-.0none

=500/ 5.00

BL
03520
01920
01740
L0190
=.005a0
=.01410
~.012980
= 03900
-, ana12

FAGE 23
(RBJO23} (23 JAN T3 )

BARAMETRIC DATA

L0000 ELEVON = 008
10.000  RUCDER = .bno
5.000
CABCRE CABTNK CABSRM
00000 =000 .on09D.
00010 O30 .onoan
L0040 .oons .aq070
00080 00030 o097
.aa020 LA0080 10050
.0a010 -,00020 .0a050
00083 .onnsn 00079
oanrg L0020 .00nen
o008 .ono1 -,00804
CABCRE CABTNK CABSRM
- 0590 ~.01029  -.0018D
00820 =,01030  -.00729
-, 00560 ~.00970 -.00190
-.00600 - 01080 =.00230
-.00600 =007 -.00230
-.090520 -.011080  =.00250
~.O0550 ~.0M04D -.00210
-.00390  -.00660  -.0D150
00004 -,00008  -.00005



DATE 23 OCT T3 : TABULATED SOURCE DATA, ARC 97-816 PACE 24

AMES 57-818 TAZ O TO 51 SRM A/A=12,0RB NOM (RBJOZ4) (23 AN 73 )
REFERENCE DATA . PARAMETRIC ‘DATA
SREF = 3155.0000 SG.FT. XMRP = 86,4187 FT.. <o : .. BETA = siatsl ELEVOM = .009
LREF =  50.8009 FT. YMRP = L0000 FT. . . AILRON = 10,009  RUDDER = .onn
BREF = T3,5009 FT. IVRP = 4.0009 FT. FLUMES = 5.009
SCALE = 0190
RUN NO, 62/ 0 RN/L = 2.06 GRADIENT INTERVAL = =-8.00/ 5.00°
MACH ALPHA N cAF am oBM oy fail] cBL CABCRE CABTNK CABSRM
1.984 -3,640  =.23700 6560 02540 - 00820 -,0M20 .o0nen 004D .0o0an .DDBs0 .onzen
1.984- -1,690  ~.15600 .15880 .02720  ~.00640 L0008 L0050 LO0420  -.00100 .00600 .Dozon
1.982 -.690  =.11600 .45520 O2iTD -,00480 .0onen H0030 .00450  =.0013D .O0s60 00270
1,984 280 -.077T00 «15220 01620 -, 00310 00100 00030 .N0430 - 00130 L0520 T
1.284 1.320 -, 03a00 .15210 01150 ~,00110 Maiakials] 00620 00410 =. 00180 L0450 L0140
1.584 2,350  =.00300 .15250 01480 W talat ] 00210 00000 LOnazg =.00120 0 L00500 ,an140
1.904 4.310 Dr3nn T L5030 L0739 JLO0470 -, 0110 CLOn130 D420 =-.00100 L0430 00130
1.984 6.329 2154050 14580 -, 00260 D770 - 00210 Pianial=ia] L0470 L0010 .ﬂﬂ3?D 00110
1.984 2.339 23200 .14300 -.00790 L1070 -, 00240 ALY LN rci BN 00310 L0050 L0100 L0060
1.984 10,340 32000 14320 =.01790 01330 ~.0020 00040 D250 L0030 -.Ou150 = 0038
QRAD!ENT L¥3ard -.00183 -, 00348 JSRN166 Malvalerd . L0002 -, 00001 -.onn1z -, 00062 - 00912
. , . AMES 97-616 TAZ Ot TO 51 PC/PT=NCM,3RM A/A=S (FBJOZS) L 23 JANTI )
REFEREMCE DATA . . PARAMETRIC DATA
SREF = 3155.0000 SQ.FT. AMRE = aa8,.4167 FT. . o .ALPHA = =-5.000 ELEVON = Maials]

LREF = 50..000 FT. YMRP = L0000 FT. ) . AILRCN = OO0 RUCCER = 00

BREF = 73,5000 FT, MR = 4.0009 FT. . ‘ . PLMES = °  5.000

SCALE = 0190 ’ ’

RUN NO. 33/ 0 RN/AL = 2.07 CRADIENT INTERVAL = -5.00/ 5.00
MACH BETA o CAF CLM CwBM <Y CYN Bl CABRCRB CABTNY CABSRM
1.98% -4,320 -, 25000 »15290 Mlalaisiia] - 0n1an 14730 = 04340 02530 -, 00450 Ealar.Yas) -.0m39
1.985 -2.,110 -, 25300 15769 - 00720 -, 00090 . RT0ED =-,01920 01330 - 00470 =-,00410 -, Onnan
1.965 -1.120 -.25650 LA58TED - 00750 Einlalilad L3400 ~.00asn L0690 - 00460 - 00420 - 00090
1.989 -.110 -, 25300 15710 -, 00810 = 0007 - 00540 Naist:2-1s} Malalaiis] - 00420 - 00360 -. 00O
1.985% B350 -, 25300 15620 -, ng4d =-.00030 . -,0N4110 Rakiivial «, 00660 - 0420 - 00390 - - A007
1.985 1.9000 -, 25600 15700 -.D07a0n -~ O0050 = 079350 L2350 =-.101360 -, 00420 - 00550 -, 00060
1.983 3.919 - 26300 .15890 = 00440 =-,001309 -, 15360 L4510 -.02530 —.0nazn - 00220 R ialekie]
1.945 5.910 - 27e00 16050 L1350 - 00310 =.23450 07120 -,03680 -.00330 - 0z3n -.0nsn
I ]

GRADIENT =.00045 =.00016 -.00051 Ppalalaih):) = 03747 L1091 - =640 00006 LO0018 LOha11 -



DATE 23 OZT T3

SREF
LREF
BREF
SCALE =

MACH

1.%03
1.985
1.985
1.983
1.985
1.903
1.985
1.9853

SREF
LREF

SCALE

1.a00
1,600
1.600
1.600
1.509
1.600
1.6DD
1.800
1.000
1.609
1.600
1.600

REFERENCE DATA

31355.0000 5Q4.FT. KMRP

30,8000 FT.
73.5000 FT.
0190

BETA
~-4.11%9
~2,110
=1.110
=.110
.290
1.890
3.890
5.690
GRACIENT

TABULATED SOURCE DATA,

ARC 97-616.

AMES 97-618 1AZ OL TO S1 PC/PT=NOM,SRM A/A=8

= 86,4167 FT,

_YMRP = .00Do FY.
IMRP = 4.0000 FT.
RUN NO.

[« CAF LM

L1700 .13680 °  ~.0N99D
21700 .13630 - 01100
.11709 .13590 -,D1320
J317DD 136830 -.011440
212400 13680 =610
.12100 L13740 -.ni900
L11600 (A3730 -.D24490
411600 .13750 -.01590
.uouzs o001 -.hones

REFERENCE DATA

3195.0000 5Q.FT. AMRP

‘B0.8000 FT,
33,5000 FT.
L0197

ALFHA -
-4.120
~3.120
-2.080
=1.080
—. 100
900

. 1.940
2.929
3,240
5.940
7.959
5.270
GRADIENT

CWaM

. 0730
.00ann
00830
.D0AaEn
Malat-Tals]
.O1070
L01170
01280
.oonss

AMES 97-616 IA2 O1 TO 5%

= 86.4167 FT.

YMRP T 0000 Fr.

ZVRP = 4.0000 FT.
RN ND, 4/ 0 RYL =

o CAF M
-.24TCO L17530 L5100
-.21600 17250 .05820
-.18400 - 16900 06730
-, 24400 .16590 06320
-.11200 +16540 .0E91D
-.071m .16150 L6100
-.03000 .15980 05530
.01100 L15700 04770
05100 .15790 03910
12700 15440 © 03380
20900 L14040 O2a10
L28000 14650 Nal-L:lala}
03732 -.00230 -.00174

cY
.14040
.06880
L3030
=-.00590
=.04230
—. 07970
=.15480
-.22890
= 03693

CYN
-.04210
-.01000
-, 00730

alal ksl

01470

.Nze20

05180

07349

01163

ALPHA =
ATLRON =
PLUMES =

33/ 0 RN/L = 2,08 GRACIENT INTERVAL = -3.00/ 5.00 -

caL
02820
01340
O0630
~.09020
‘- .O0560
-.01380
-.03010
-.04290
-.00713

CMS ,PC/PT=NCM, SRM A/A=8

BETA
AILRCN
PLUMES

2.60 .GRADIENT INTERVAL = -5.,00/ 35.00

OWBM
=,00430
=-.00510
=-.0n%7m0
=, 00350
= O0een
=.D00nan

00140

LO0340

Bual:ieia)

L07e0

L0520

01100

L0140

<Y

L0120
LO0550
Ralakaie]
L0700
L0380
20540
00250

00240

aleial-i]
LOoen
~-.00590
-, 00180
-, 00032

Ral L gkl
-.0010n0
-.0man
=,00020
~.00mo

002140

(RBJOZE)

PAGE 23

PARAMETRIC DATA

b}

t 23 JAN 73 1}

5,000 ELEVON .0oo
.G00  RUDDER = .0on
5,000
CABORB  CABTMX CARSRM
-, 00820 -.01220 -.0025%
~.D5580 -, 01330 -.00280
-,00570 -.01270  -.0026D
~. 0550 -.0124D -.00250
-.00510 -.01210 -.on250
-, 00500 -.0118D -. 00240
-, nnazs -.01%90 -, nuz1n
-.00330 -.0he7D -.05200
Malalab 3 Nalelar:la] Wulalatal
(RBJDZTY {23 JAN T3 )
PARAMETRIC DATA
000 ELEVON = Nalala)
L0000 RUCDER = Walelal
5.000
CAECRB CABTNX CADSRM
00230 00740 00220
00240 00560 00159
00170 00430 .ouien
Rt ¥lal 00300 00170
.On24n 00460 .0nz20
.oo2i0 .6o2an L0160
.onzen 00189 .a0159
LOn240 .onzsn L0160
00330 00130 \A014D
L0020 Malalitas! Nalslal-4}
.a0410 - 00090 .oI050
L0330 ~.00140 Malaletts}
-, 0O66 - a00ne

00009



DATE 23 T T3

TABULATED SOURCE DATA, ARC 37-816

AMES '9T-616 1AZ O1 TO 51 OMS,PC/PT=NOM, SRM A/A=B

REFERENCE DATA

SREF = 31%%.,0000 53.FY. WMRPF = 86,4167 FT.. ' e ALFHA =
LREF = 50.8000 FT. YMRP = .000n FT. - : AILRON =
EREFh = T3.5000 FT. IMEFP = 4.0000 FT. . - X PLUMES =
SCALE = 0180
RUN NO, 8/ 0 RWL = 2,34 GRADIENT INTERVAL = =-5,00/ 35.0D
MAGH BETA N CAF LM CwWBM - oY YN CBL
1.800 -4.170 -.30800 48010 .O7210 - -.0D930 L18910  -,D5520 04910
1.800.-- =3.170 =.30800 .18000 D20 - 0360 .13090  -.0427D 03140
1.630 -Z.160 -.30400 .18000 .Dea3s0 -, 00800 .Daszn  -,02920 02220
1.600 -1,150 -.30200 17870 06550 - 00690 04660 =,01540 .01140
1.600 -.159 -.29900 17960 .NG430 -.00500 ,0D360  —.00130 00030
1,600 860 - . 300009 +17850 15400 -, 00520 -.04110 01100 -.01920
1.600 t.860  ~-.30t00 .17890 06500 -.00510 -.07200 .02510 -.02070
1.609 2.8 -, 30600 17890 06850 -, 00510 —. 12070 03810 -, 02970
1,600 3.880 -.30700 17820 .0sau0 ~.00490 -.16910 05210 -.03770
1.600 %,880 -.30900 17730 .06850  -.00450 -.24660 . 07820 ~,05530
1.6089 L TLoua -.30900 47580 .06169 =-,00430 - 32500 09300 =-,08450
GRADIENT LO030 - 000e2 -.00048 .hnnsa ~-.02194 JOi33g  —-.00997
AMES B7-616 IAZ O1 TO 51 OM5,PC/PT=NOM,SRM A/AzS8
REFERENCE DATA
SREF = $1%5.0000 S@.FT. XMRP = B6.4167 FT. : ALPHA =
LREF = 20,8000 FT. CYMRP = 0000 FT. o .. AILRON =
BREF = 73.50909 FT. P = £,0000 FT. B © PLUMES =
SCALE = 0190 '
RUN NO. 6/ 0 PRN/L = 2.54 GRADIENT INTERVAL =  ~3,00/ 5.00
MACH BETA N CAFr aM CWEM cr CYN caL
1.600 -4.160  ~.12100 16620 .O7e0n0 =,00760 .16880  -.05390 L4060
2,600 -3,170 -.12200 .16520 7290 -.00630 .1287D -,04100 LO3100
1.600 ~2.160 -.12000 .16450 o700 -.00270 A9 -.02930 02040
1.600 ~1.,150 ~,11500 16580 06950 -.00350 - .O5050 01740 01130
1.600 -.15% -.1&700 16450 LDE710 -.onzsn WON330 =, 00140 - Q0045
1.600 860 -.11600 Jis180 al-dal -1 50 - 03300 L1260 -,01110
1.600 1.870 ~.11700 16490 16800 -, 00120 -.07950 2640 = 2050
1,600 2.800 -.12100 16440 06969 -.007040 -.11990 03810 -,03000
1.800 3.880 -, 12300 .16300 06890 " .00040 -.15940 °  .D496D -390
1.800 5.900 -,12500 16309 L6790 LOnon . 24210 07550 =-.05730
1.600 7.920 -, 12300 16320 05990 ,003s0 -, 31740 ° 09640 —-,.05810
Lo00ar =,00051 -. 001045 Ralhisird -.04116 1313 =-.01000

GRACIENT

{RBJO26)

PA

PARAMETRIC DATA

- =5%,000
000
5.000

" CABORB
.00400
L0340
00280
00250
80250
LO0Z40
0250
LO03350
o laki-la]
00510
0530

=006

ELEVON =
RUCDER

u

CABTNX
.01120
01120
.01100
03030
01000
LEMO1D
401020
.D1090
.01100
.01720
.01630
-, DU036

z6

(U3 JAN TS )

.000
090

CABSRM
.0o270

~-.opz2TO

.0Dz60
.a0ze0
00280
Lanzen
anzes’
00260
.onzen
00310
Louzm
.ooooz

{RBJO29} £ 23 JAN TS )

PARAMETRIC DATA

000
LO00
5.00%

CABORB
feierd-is]
00260
00259
00260
00250
00310
00250

ELEVON
RUCCER

H

CABTNE,
LO0350
00290
.00320
LO0310
.00300
.DO220
00240
L0220

LeTh
00340

LO0790

=. 00020

000
000

CABSRM
L0230
001480
-00180
L0180
00180



CATE 23 OCT 73 - TABULATED SOURCE DATA, ARC 87-618 PAGE 27
AMES 97-618 1AZ O1 TO $i OMS,PC/PT=HOM,SRM ASA=S (RBJD3T) (28 JAN 73 )
REFERENCE DATA PARAMETRIC CATA

000

SREF =  3195.0000 S@.FT. ¥MRP = 86.4167 FY. ALPHA = 5.000 ELEVON "=
LREF = 30,8000 FT. YMRP = D000 FT. AILRON = Majais] RUCDER = Najais]
EREF = 73,5000 FT. ZMRP = 4.0000 FT. . i . . PLUMES = 5.000
SCALE = .01an0 : '
. RUN NO, ?/0 RM/L = 2,54 CRADIENT INTERVAL = -5.00/ 5.00
MACH - BETA o™ CAF LM CEM cy ' CYN caL CABCRE - CABTNK CABSRM -
1.600 -4,140 08800 L15100 03450 00329 L15950  =.04830 L03510 .DoZen  -.00119 .Dngn
1.609 =-3.150 JDasnd 15230 03610 .0N440 212040 -~ 13650 02685 L0270 LO0000 00090
1.600 «~2.150 08500 15300 .03810 L0590 L7740 -,02260 1670 L0280 00030 L0110
1.600 -1.150 JDez00 .15510 .93470 alaranlal 03980 - 01180 .Onana 00380 LO0010 LO00sh
1,600 -.150 09000 15460 JD3550 L0710 LO0050 00040 «, 0070 L0360 M stilal e ] Malshinls]
1.800 Lasn 08900 2152910 .03a80 L0780 - 040 01290 = 00220 L00350 HSMLED 00140
. 1,600 1.860 L08200 .15180 013240 LOnamm =-.DTEED L2380 =-,01739 LU a0 —~ . annze L0090
1.600 2.850 Mal:t:aiel L15100 '.ﬂ3269 00960 T 11840 113640 - 02730 L0210 LSO0nzn Maialhizlal
1.600 3.860 L9300 L15080 L3180 01030 - 15760 L4820 -.03690 L0270 L0050 LO0110%)
1.600 5.860 9200 .15120 L0310 01180 — 24160 L7320 -, 053400 L0350 L02an0 LO0130
1.600 .87 L9400 .15110 JA1E630 01250 =-.32110 L2270 =-.05610 L0420 LOUBEN LT0150
GRADIENT LSanez2 =-. N6 %.GGU41 L0084 —~, 03954 M1207 - Oagz = 00008 LO01 5 LD0001
: .
AMES 97-516 TAZ OF TO 51 M=.9 NOZ,FC/PT=.82 NOM (RAJO31} (23 JAN 73 )
REFERENCE DATA PARAMETRIC DATA
SREF = 3135.0000 S5Q.FT. XMRP = 86,4167 FT. - . . BETA = L0 CLEVON = PRuisial
LREF = 50,8500 FT. YMRR = 000 FT. - AILRCN = 00 RUDDER = Nalatal
EREF = Ta.EODO FT, ZIMRP = 4,000 FT. - PLUMES = 2.000
SCALE = 0190 N
RUN NO. 74/ 9 RN/L = 3.43 GRADIENT INTERVAL = =-35.00/ 5.00
MACH ALPHA N CAF oM © CWBM cY TN <BL CABORB  CABTNK - CABSRM
1.600 -4 ,080% -.23200 16759 Patalii:{s] -.0D510 -.nen =.000sn Maib}ia.al L0570 .01600 [alal.iala]
1.6800 ~-2.070 -.1g500 _.16#29 L3010 -, 00880 L1350 —~.non2n L0007 0580 L1560 Lnaen
1.600 -1.,050 -.12250 15130 D27t0 = DisD LSO0280 - 00030 LON0T0 LJOO570 .0i510 Mislal 384
1.600 =070 -, Ae4nn -15910 L2440 = 002e0 L0220 =, 0050 LO0090 00550 L4400 [galeldsial
1.600 " .93 =-.D4300 L1 5GB0D OLTE0 arpalathlsin] LOnzgn -, 00040 L0080 L0540 ’ 01410 LA
1.600 ’ 1.960 —-.00a00 15840 L3520 MalabR-lal L0260 ~.000t0 | .DDﬁZD Ltez0 L01730 0450
1.600 3,991 L0a3na «15430 = 00350 750 L0060 10080 L0009 LMesn 1750 .UU%AB
1.600 5.950 16700 L14990 0 =,N2620 L0125% =.00284% L0160 . =070 Lrran Lsan L0430
1.600 TL.2050 24700 12580 -=zoan [Aak¥-latal - 580 LI TD -, nen L0710 31499 LO03an
T .5600 2.940 S32Ze0n =14210 =,033110 01650 -, 00510 LO0TD -, 00310 M elal 1ol L1E30 L0510
L0040 LSn1z - a0aury LOntin L0020 Loanns

GRADIENT .13925 ~.00163 =JOnz2i1 LM 79



CATE 23

SREF
LREF =
BREF
SCALE =

v ]
2
g.
1

oCT ™

TABIJ_ATEE SOURCE DATA,

AMES 97-618

REFERENCE DATA

315%.0900 5Q.FT. XMRP = 86,4167 FT.
* so,en000 FY. YMRP = C.ooDo'FT.
73.5700 FT. IMRP = 4.,9000 FT.
0190 o o
RUN NO. 75/ 0 RN/L @
ALFPHA €N CAF oM -
-4,100  =,2210% .1638D -.01000
-z.110 —.15700 .16000 01440
-1.030 -.51600 .15670 .O1350
-.040 -.07e0n .15510 01170
+a60 ~.04000 15210 LOn0T4D
1.930 Malaleihls} .15090 .On2en
31,570 .0aa0n 15170 -.n1420
5.940 L1630 L1479 -.03360
7.990 241700 (14310 =.02710
0.990 30500 .13920 -.01200
GRADIENT .O3801 =.amee -.00109
AMES 97-616
REFERENCE DATA
3155.0000 SQ.FT. XMRP = 86,4167 FT.
50,8000 FT. YMRP = 0000 FT.
73,5000 FT. ZMRP = - 4.0000 FT.
190
RUN NO. 78/ 0 RN/ =
ALFHA N CAF LM
~3.990 -.19100 .15130 -.03840
-2.030 ~.13600 4520 -.01350
-.969 -.10300 ,1427D -.00810
~.040 . =.07000 .12430 -.00010
L9901 - 03700 ,13820 .0nnsn
2.040 -.0D19D .13550 =.OnnEn
3.960 .07sng .13200 =, 01450
6.000 L1450% .12690 -.01310
8.040 .21100 .11380 0 -.01120
10,010 L27S00 10540 -, 00607
GRACIENT .03370 -, 0241 O30

2.71

QWEM
-.00390
- .0D56e0
-.00350
-.o0170

0040

o025
00750

01210

L1300

L1249
00155

1.82

QWaM

Bk s]
Malalsins)
Ralalairia)
Ralkialis]
00180
RiahLis]
NalarAe)
Ralai:ala]
L0280
001940
[eihial ia)

ARC 57-616

GRADIENT INTERVAL =

cy
00219
D240
L0260
00330
L0230
L0110
-.0na1en
-.00340
-.00630
-, 00714
-, Oy

GRADIENT INTERVAL =

Y

g ainl-ygs)
-, 00arg
-.0n8z0

—.0nena

-.nngro
-. 00955
=-.01199
-.mea
~, 01490
-.tHe20
-, 0003

1Az O TO ST M=.9 NOZ,FC/PTS1.i MOM

CYN
=, 00090
00020
=.00omo
=, Doasn
-, ounzn
Ralviaioial
L0140
Oug 3t
JLn2an
Ralals-a)
00023

1A2 Ol TO 51 M=3.0 NOZ,PL/PT=NOM

3
\v ]
[
a9

..
[o =R
509

a0

B DN
a9

.
o
=)
)

1550
N0ng

0

S a
o =

BETA =
- ATLRON
PLUMES

-5.00, 3.00

CBl.
00109
LOD120
L0080
LO0110
LO0NED
=,00020
L0000
=.00050
- 000
-.00160
-.00017

1t

BETA
ATLRON
FLUMES

--8.00/ 5.00

PAGE 20

(RBJD32) {23 JaN 73 )

PARAMETRIC TATA

ELEVON

.oon = .ann

,090  RUDDER = .0ao
2.009
CTABORE CABTNK ., CABSRM
00350 .D0aan Ruiat-l-ial
L0370 L,O0880 LSne240
L0400 00640 .anz4n
L00410 00660 ,00240
L0410 00835 LONz230
LOnzen L0570 L0220
.o04en .OUBST .onazen
L00510 L0610 LO0200
D0510 L0530 L0017
00300 L0350 00140
L0014 -, n0za - G004

(RBJOZZ) (23 JAN T3 )

PARAMETRIC DATA

Naleiy ELEWCN = L0090
alais) RUCCER = -000
2.00D

CABORE CABTNX CABSRM
=.00450 -.01470 ~. 00250
~.00590 =-. 01520 =-.00320
=.00570 ~.01800 -~ O0330
=-.00570 -.01900 -.00330
= 00560 -. 01940 =-.DO350
=.ODs20 =.014850 =.00350
- 00530 L = 0E04D -.003g0
=, Ons50 —.0:950 -.00350
=-.005380 -, 02110 =.00370
—.99730 -.n2190b - 00380
=. 00009 =065 =000z



BATE 2% OCT' T3

SREF =
LREF =
BREF =
SCALE =

LREF
BREF
SCALE

1]

MACH

1,600
1,600
1,600
1.600
1.609
1.6800
1.60%
1.600
1.600
1.609

REFERENCE DATA

3155.0000 SQ.FT. XMRP

50.8000 FT.
735000 FT.
0190

ALPHA
=4.060
-2.0970
=1.010
-.039
.280
1.990
3,970
6,000
8,000
10.009
GRACIENT

REFERENCE DATA -

3155.0000 SQ.FT. XWRP =

50,8000 Fi.
T3.H5000 FT.
0180

ALFHA
-3.920
=1.990
-1,.0M0
-.010
1.000
2.000
4,020
&.000
8.020
10020
GRADIENT

TABULATED SOURCE CATA, ARC 97-616

AMES 97-516 TAZ O1 TO 51 M=3.0 NOZ,PC/PT=1.2 NOM

= 86.4167 FT, BETA =

SMRE = .0000 FT. ATLRON =
IMRP = 4.0009 FT. PLUMES =

RUN NO. 79/ 0 RN/L =  1.78 GRADIENT INTERVAL = <=5.00/ 5.00

<N CAF LM uEM cY CYN (o218
-.18600 14740 -.05110 0450 -.01160 .DD&10 -.00030
-.12900 .14010 -.0zen0 9130 -.01n090 00720 -.00110
-.n8s500 .13670 -.0205% .0anen -.01020 .0oenn -.nnn10
- 06100 .13490 -.0400 LO0130 ~-.O0940 L00570 Ralalata!
-. 03200 213250 -.a078% © 00259 =, 0nenm L0590 EPulniakia)
.an3an 13010 -.Onssn 420 -.01110 110640 -.00040
Naba-Tela 12650 -.0205% 00810 -.m200 Ralal-tcla) -.0unen
L13a00 L123230 Eslal- Fan 00870 -.01390 o740 -.00nzn
19600 211540 Maiaiaf:n L0820 - 01370 00450 - 0030
25900 09520 L0740 AO0AT -.0N1490 L0430 -, gy
JLORZB4 —-.0Z255 L0405 L0052 - 000Nz Piaininihid Lm0t
AMES 97-616 1AZ O1 TO S1 M=3.0 NOZ,PC/PT=0.8 NOM

#6.4167 FT. BETA =
YMRP = .0ong FT. AILRON =
IMRP = 4.0000 FT, FLIMES =

RUN NO, 80/ 0  RN/L = 1,74  GRADIENT INTERVAL = -5.00/ 5,00

N CAF | LM CWBM cy YN CBL

-, 20500 .15660 -.01720 .oposo -.00730 L0360 Ralalakis
-.14600 .15080 L0140 ¢ =.0D160 -.0n920 .0ns20 -.0nn4n
—. 11000 14819 .o0780  -.0D120 - 00770 .Dn44n L0010
-.07600 .14580 LOD7TD LOn010 -.0n720 00450 =,00010
- 0370 14300 L0730 L0157 -.00a3n JLAN4580 Eptkialcial
=-.004D0 .34D90 L0880 Malek el -.00820 L0520 -, 00050
07400 L13670 -.00720 o730 -.01050 Malal-la.i - 0110
214400 »13320 - 00040 L0920 -, 01350 .ﬂﬂGéD -~ 00129
21200 «12620 L =.006e7T0 00240 - 01670 Boalibial -.00030
CLzesnn LAN9TD -.00910 .0n99n -.01650 00560 - -.0008n
03506 -, 00249 L0107 LO0024 -, 0nn3z2 L0023 - O s

PAGE 29

(RBJOI4) (23 JANTY )

PARAMETRIC DATA

L0000 FLEVON =
.000  RUBDER =
2.000
CAECRB CABTNK
-.00880  -,02100
-,00940  ~.0226D
-.50830  -.02200
-.00000  -.02500
-.00890  =~.02700
-.00860 -.02650
-.0N840  ~.0F860
-.008B0  ~.02740
-,0no4n  -.02950
-.0i07T0  -.02980
Lo0009  -,00401
(RBID3S) -

PARAMETRIC DATA

CABCRI

=,00150°

-.quzen

=. 00009

ELEVON
RUCCER

)

CABTNK
- . 00490
=-,nngaq

~. U260,

-.01100
-.01030
“.01050
-.01170
-.01200
-.mzTo
= DE3ID
-, n0071

000
.00

CABSRM
-.00419
=. 00509
-, 00559
=. 00500
-,a0520
-, 005409
= 00560
-.00539
=. 00580

(23 JAN T3 )

T
a g
as

CADSRM
=-.annz20
=.00150
=. 00150
=.00160

L0150
~,00150
~, 00160
-.00190

=.001a0
T, —LDO0z10

=005

L I ]



DATE 23

SREF
LREF
EREF
SCALE

nH

L]

1.609
1.609
1.800
1.600
1.600
1.€09
1.680
1.600
1.600
1.600
1.650
1,600

1.98%
1.08%
1.085
1.68%
1,985
1.988
1.985
1,983
1.985
1.96%

ocT T3
REFERENCE DATA
3155.0009 5@.FT. XMRP = 86.4167 FT.
50,8000 FT: yMRP = .00DD FT.
T3.5700 FT. IMRP = 4.0008 FT, .
L0190
RUN NO, 502/ 0 RN/AL =
ALFHA N CAF CLM )
-3.910 - -,27000 18410~ 09590
T op.opn - - 220D 18160 08560
-1.930 —.18808 .17880 07980
-.930 -.14100 A7540 RaTaat:a]
.0 P 1-Tal .17220 .0e270
1.040 -.05500 +16990 .05199
2,060 —-.N1400 16820 ,N4160
3.110 02700 | .16530 03050
4.080 07200 .16320 Ot7e
6.040 +1570D L1566 -.00710
8,050 L2530n L15590 -, 03300
10,060 34500 .15290 =-.15440
GRADIENT .n4zee -.M2ES -.00950
RUN NO, 531/ RN/L =
ALPHA N CAF CLM
~3,580 -.25700 .aTTon 07940
-1.600 -, 17300 .16900 06340
-.570 ~13100 .16€20 05510
400 - 0971 .16330 2880
1.430 —-.05100 16170 03870
2,429 —.nnean L18000 J0318%
4.43% 07400 .15620 95T
5,430 15200 215480 Mlakinhisl
8.420 ,23400 .15190 L0300
10,400 .32200 L14880 . =.0098D
GRADIENT 04116 —.0nz2a -,00758

TABULATED SCURCE DATA,

ARC BT-516

AMES 97-618 1AZ O1 TO 81 NG FLUMES

2.54

CWBM
-.01210
-. 01060
=,.0na50
-.an5a0
=.00360
= 00100

.On1en

00240

L0070

01210

01700

JLEnsd

L0249

z2.07

QM
-.onasn
-, 00560
-.00410

—.a0190

Paiulbia]
00290
LOnTen
L01210

.01370

01630
L0207

GRADIENT INTERVAL =

<y

L0230
L0400
LO0370
L0390
00490
Raiakl-lal
ouzan
00140

GRADIENT INTERVAL =

- 031

BETA
AILRON
PLUMES =

-3.007 5,00

CYN €BL
-,00969 00130
-, 00085 00070
-.0005% .oua10
- 00020 Rutsabas)
-.00140 00060
-.0nnen .onnan
-,0n030 Le0100

WAlalattal LLeono

Lo0nsn - 00am

LT =, Onnoan

,DD120 ~ ~-,00130

L0020 -.00160

00014 . -.00014

-5.00/ 5.00

CYN el

Raluiai:te L0030
LO0090 LOn040
L0020 »O0N50
[Raiual-ia) Ralaial-a)
200100 L0024
L0170 Oonn
LSAM240 - 00010
LO0270 - Ona3t

PAGE

30

REJSOLY . {23 JAN TE )

PARAMETRIC DATA

Majalal
D00
000

CABORB
01840
1640
01670
017009
201740
L1780
1750
OLTT0
01780
.01a5n
W81
DT
Fpaiaia Rl

CABORB
01340
310
01310
L1300
D300
LO1300
L1310
01330
.14n0

ELEVON =
RUDDER

CABTNK
L0190
.04190
04210
04240
204250
4130

04030,

Ral: gt]
L023970
204130
L4050
-Tra990
L0034

CARTNK
203530
03430
03340
3310
03239
03160
LN2980
112240
L03090
L3030
=, 00068

000
000

CADSRM
01020
L0900
L1020
L1080
.D1080
01050
01030
01020

CABSRM
200910
O0arD
GOREN
LOneat
Langz2n
LOtann
L0070
O0760
LOU7TD
Pelayargs]
- 00019



DATE 23 OCT 73 . TABULATED SOURCE DATA, ARC 97-616 ‘ . PAGE 31

AMES 97-616 IAZ O1 TO 851 NO PLUMES , " {RBJSD1Y (23 JAN 73 )
REFERENCE DATA o " PARAMETRIC DATA.
SREF = 3155.0000 Sa.FT. XMRP = 86,4167 FT. . ’ BETA = OO0 ELEVON = .onn
LREF = 30,8000 FT. ¥YMRP = LO000 FT. . : AILRON = .0N0  RUODER = Kalala)
BREF = 73.5000 FT, IMRP = 4,0000 FT. : : - PLUMES = 000 N
SCALE = L1o0
. RUN NO. 344/ D RN/L = 1,73 CRADIENT INTERVAL = ~5.00/ 5.00
MACH ALPHA (o] CAF cLM QA CY: CYN cBL CABORB CABTNK CABSRM
.40 -3.310 -. 24800 17480 074990 - ONsan -, 00530 Malapiaial .0aN40 01230 033309 00340
2.17D -1.310 -.15900 .16990 LDE080 00400 -.003080 00040 .On0g0 01200 03120 .DO7T90
zaamm -. 280 -,11500 16470 »05440 - 00200 -.00390 L0000 L0049 01220 03090 LO07480
2.1 .680 -, 071090 .16140 D440 -, annzo -.00340 T LOMon Lnaze 01210 L03030 L07EN
2.170 1.580 - DAL00 15833 .N3920 L0160 =.00400 L0150 00000 01210 .ﬂ2950 00750
2.170 2.720 JO1200 155350 L3038 L0350 -, 00400 L0160 Ao meon ToLnzazhd LS00
2.173 4,700 » 015400 215810 L1380 LAnT20 - . 00497 L0230 L0010 1180 02870 LO0ean
2.1 . 6,850 L1900 14790 - L0200 L1005 - 0nsz0 L0320 -, Onnen LH210 D290 - DEs0
2,1 8,730 24100 +14670 ,003280 01180 -,01130 00410 =020 01180 02570 [aln]ziciag
2.17T0 19,720 .323QU 145201 -, 00310 L013an =-.0116% 0400 =.00110 L1210 02610 , 0650

GRADIENT L4265 -.UUBUGI =.00762 Renbirad =.onan2 00020 =.0oans =,00ans5 = a0nen -, 00049

'
'
[



PAGE 3z

DATE 23 OCT 73 TABULATED SOURCE DATA, ARC 87-616

AMES 97-816 Ia2 O1 TO S1 NO PLUMES - (RBJZO2) (25 JAN T3 )

REFERENCE DATA PARAMETRIC DATA.

SREF = 3155.9900 SQ.FT, XMRP = 86.4167 FT. ALPHA = L000 ELEVON = .000
LREF = 50.8000 FT. YMRE = _.0000 FT. AILRON = .00 RUDDER = Y sls!=]
BREF = 75.5000 FT. IMRP = 4,0000 FT. : FLUMES = 000
SCALE = .8199
RUN NO. 503/ 0  RN/L = 2,52  GRADIENT INTERVAL = =5.00/ 5.00
MACH BETA N CAF aMm - o8N Y CYN cBL CABCRB CABTNK CABSRM
1.600 ~4.180 ~.41100 17280 08540 =-.00850 .17699 -.05680 D4330 01810 .0anTn 01080
1,690 -3.170 -.11200 L1744 06720 -.00740 13510 -.05310 03340 L01740 .D4T30 .05040
1.600 ~2.160 -.11300 L17370 06740 ~-.00630 09100 -,02950 02330 Aa1710 04130 .n1as50
1.600 ~1,150 -.11100 17390 06650 =-.00490 .04990  ~.D1610 Q1250 .70 NaZE ¥l 01050
1.600 ~.140 ~.11300 17310 06590 -.00410 00470 ~.00140 .an1en .01789 04190 L01DED
1.800 860 -.11100 L17330 WOB460 -~.0n0290 -, 03620 .o1zan =-.0H000 01760 04120 .n10en
1.600 1.870 ~-.11300 .17370 06590 -, 00190 -.07840 .ozs10 -,02030 .01730 04420 Ratlabss]
1.600 2.800 —.11200 £17440 05670 -.0007m =.12040 .D3810 ~-.03050 01760 L04110 .01070
1,690 3.090 -.11600 .17420 05740 LOun3g -.18470 05380 -.64050 .D1850 D412G 010710
1.600 5900 =-.11400 .473T0 DE450 0210 -, 24810 08129 LR elclalhls ] LD1930 04130 0T
GRADIENT -.0nn33 Kalalalah:] nona3 L0109 ~azee .01369 -5z NisaisF) Ksisialors .Dono3
RUN ND. 5347 0 RN/L = 2.07 GRADIENT INTERVAL = -5.00/ 5.00
MACH BETA N CAF amM ouEM cy CYN CEL CABORD CABTNS CABSRM
1.0858 -4.3130 -.10200 .1654D 04950 -.0057D .15980 ~-.05850 03660 L0410 L3370 L0850
1.985 -2.110 —.10100 .16510 .D494D -.00360 08120 -.03030 01960 W01350 03330 . .D08sn
1.08% -1.110 -.10100 18470 496D -,003t0 .D4130 -.01540 01050 01330 03320 LO5E50
1.035 -.110 -.10300 16330 05050 —-.on22n -.0n0en Ruihislls} Maalal-la] JOA330 03370 Nalat:tlal
1,988 .ann -, 10300 J16420 T L0507 ~.00150 =-.04240 .HBTD -, 00880 01340 02397 .0nasn
i.9as8 1.800 - 10400 .16460 .05120 -, 00040 -.0erzn .n3z2an -.01870 .01360 03350 Nalalan
1.985 3.910 -.10500 16580 05220 00130 ~.16840 05120 -.03600 01410 02400 MaiaFt1a)
1.503 5.930 —-.10700 .16630 05360 ,003in —.24370 nesen -.05160 ,01450 03450 .n0agn
GRACIENT =~ ~-.00047 Ruielaleial .oonze Lon0as —.04113 01517 —-.O0916 Malalaisl! Ralaleial 00004
RUN NO. Sa7/ D RN/L = 1,74  GRADIENT INTERVAL = -5.00/ 5,70
MACH BETA o] CAF LM CWEM Y CYN CBL CABCKS CABTNK CABSRM
Z.17T1 —4.14D -, 07700 116350 D410 -, 00330 .15170 - 5350 3230 .n126e0 LO3100 .coran
Zz,171 -2.140 -.07700 16240 04570 -.00199 DT840 -.02770 01740 01230 .03020° D760
2.7 -1.130 - 07700 .16210 .n4e20 - 00130 03730 - 350 nngon D1zen Reklalalh} o078
2.171 -.130 -.07700 L16190 04540 —.a00e0 -,00059 Lanzn Walulallsl o107 Dzgad 0OTED
z.a72 .670  -.07800 18270 4710 Malalatd} -.04410 .01580 ~mE30 01210 Laannn 007860
z.171 1.870 -.07800 .16290 04730 Ruirial-lal -.08350 .n2o90 - 01664 LSrzen nanzn .nar7ra
z2.171 3,800 ~-.08100 16400 .04970 o025 -.15970 .a5800 -.03190 Jh1240 03090 .on7an
Z.171 5.890 ~,08100 .16550 05160 .0n390 ~. 23570 08120 - 4620 L01zan La3118 onven
-.0004% JOomag L0044 o072 -.03512 .D1384 -, 00812 -, 00003 - 000 .nnnog

GRADIENT



DATE 23 OCT. 73 ... . .., e TADULATED SOURCE DATA, ARC 97-618 : FAGE 33

. AMES 97-816 IAZ O1 TO St NO PLUMES . (RBJ5Z4)  { 23 JAN 73 )
REFERENCE DATA : PARAMETRIC DATA
SREF = 315%,0000 S5@.FT. XMRF =®  86.4167 FT. : ALPHA =  =5,000 ELEVON = 009
LREF = sn.s0o0 FT, YMRP = .COoo FT. ‘ AILRON = .o0n  RUCDER = ,000
BREF = 73.5000 FT. - IMRP —-=——4, 0000 FT. ' ’ , . FLUMES = .000
SCALE = L0190
RUN NO. 533/ 0 RW/L = 2.07 GRADIENT INTERVAL © -5,00/ 5.00.
MACH BETA cN CAF oM aM cy ] ceL CABORB ~ CABTNK CABSRM
1.985 ~4.110  -.3300 .18220 .09330  -.01360 L1841 - 05920 ML ELE .01380 .D36t0 00910
1,985 ~2.110  =.31800 .18180 9480 =,04230 LO8550  =.03140 01810 01370 03670 LON930
1.985 -1.120  -,31700 -18100 .09520 - =.01167 LA4120 -,01560 00930 .01370 .03680 .00940
1.983 -.110  =.31690 L8020 .D2450  -.01080  -.00163 00039 00050 01370 03700 LN
1.e85 - L6905 ~.31900 L18040 .09560 =,01000  =.04500 L1630 =.00830 01389 03710 .AI01950
1.985 t,000  -.3i800 18140 .Deszn -,00920 -,08690 03130 =,D1680 01400 -N3730 L0096
1.9853 3,900 =.32100 18100 Mak:1n =, 00840 =-.16910 08000 - O3260 LD21440 L3820 L0970
1.985 ¢/  5.910  -.32500 .18190 .0eTen - 00670 . 25050 LN8E9%  ~. 04670 01450 .03800 ,OngEL
GRADIENT  =-.00099  -.00049  .0ot4z o007 -,na193 01507 =.00840 Lonnos .on0z4 L0
AMES 97-616 IAZ O1 TO 5t ND PLUMES RBJ525) (23 JAN T3
REFERENCE BATA PARAMETRIC DATA
SREF = 3195.0000 SG.FT. JORP = 86,4167 FT. i ALPHA = 5.000  ELEVON = Ralala)
LREF = 50,8000 FT. YMRP = .0oog FT. ) AILRON = OO0 RUDCER = ol
BRET = 73.5000 FT. ZVRP = 4,D000 FT. PLLMES = ,000 :
SCALE = L0180
RUN NO. 533/ 0 RN/L = 2.08 GRADIENT INTERVAL = =%.00/ 5.00
MACH BETA N CAF aM M oY CYN CEL CABCRD CABTMK CABSRM
1.085 4,100 .11000 .15630 .01740 .00590  © L156TH =.05630 03580 L1380 . L03090 . Q0730
1.985 -2.100 .11600 15650 01640 LO0800 0 LOT58D ~.02530 01789 01250 03030 .on7ra
1,985 | =1.110 L11000 15660 01580 00880 2460 =.01240 .angan .01340 03010 o070
1.985 —.110 L A0909 15610 01610 00930 - 00570 .O1280 =000 L01330 L03000 L07ED
1,985 L2890 10200 15580 01630 '.01038 =.04499 01690 =,0Nn940 01340 03020 L0070
1.983 1,880 .11090 »15600 LHSTD 011470 -.08460 05140 ~-.N1a4n0 .N138n 030860 L07an
1.98% 3.820 10500 15640 L1920 L1270 =, 16590 J5130 = 03700 D420 03060 00730
1.988 5,880 10500 15630 .01980 .01350 ~.22Ae0 L0907D -~ 05360 01450 03170 .oneLn

GRACIENT =.00042 = 00003 Flaleleiia) L0084 -,040351 «D1469 ~,0021% LO0nns =.00nn1 pyalaiaiats)



CATE 23 OCT 73

SREF
LREF
EREF
SCALE

1l

MACH

1.600
2,600
1.600
1.600
2,600
1.600
1.600
1,500
1.899
1.600

1.9a5
1.98%
1.985
‘1,983
1.985
1.08%
1,285
1.285
1.965
1.905

MACH
2,171
‘2.1TL
* 2.7
2.171
2.171
Z.172
Z.271
z.171
2,178
z.171

REFERENCE DATA

3155.00N0 SQ.FT. XMRP

30.8900 FT.
73.5000 FT.
0190

ALFHA
=3.870
~1.940
=-.250
080
1.060
2.050
4,000
€.07T
2.050
10.070
GRADTIENT

~3.600
=1.560D
~. 530
430
1.420
2.430
£,420
6.250
a.430
10.440
GRADIENT

ALPHA
=3.319
=1,.340
T =330
. 690

© 1,670
2.660
4.680
6.680
&.880
10.660
GRAGIENT

TABULATED SOURCE DATA,

ARC 57-616

AMES 97-616 IAZ Qi TO Si NO PLUMES

86,4467 FT,

YMRP = Janon FT,
ZMRF = 4,0000 FT,
RN NO. 5187 0 RN/L =
CN CAF aM’
-.21500 .19020 02390
—.13200 18410 00910
-.09200 .18130 LO0130
-.04800 .1785D -.00500
~.00800 L1760 -.01509
LO3600 .17360 ~.02620
.21909 16260 —.04640
.21000 .16649 -.07260
29800 .16360 -.M9570
L39200 .1601n -, 11220
04232 -, 00262 -.0oses
RUN ND. 548/ 0 RNW/L =
N CAF aM
-.21600 .18260 03490
-.12600 17540 01430
~. 08500 .17220 L0380
-.04300 +16910 -.00640
-, 00300 L1680 =.0156D
K% 1-l0le] .16580 -.02439
.t1a00 .16350 —.03480
L1910 .16:09 =.04000
L2700D .15080 - 04440
.35800 .15650 -.05390
04155 -.00237 -.00823
RUN NO. 558/ D  RN/L =
¢N CAF am
- 21300 - 17810 .N3240
=-.12500 17140 01850
-.08100 .16880 .h1090
-.03800 L16600 ONzZs0
Malsllala] 16270 —-.0820
04209 .15979 ~-.01370
L12400 L15560 - 02970
.19900 .15320 - 03680
26010 L1590 -.0353%9
35000 L15140 -.D39310
04213 -.0n28s -.00786

2,60. GRADIENT INTERVAL =

oeM
-.0o710
-.anz30
oonen
.Onz50
00510
00770
© 04330
01850
02380
JZTS0
00257

cY
01920
-D176D
02090
51810
01784
01750
01350
01310
Ratal=laal
L0739
~ 000639

CYN
-.01870
-.01780
-,01820
-.01760
=.81722
=.01690
=,01420
-.04440
=.01400
-.01350

JLO0043

BETA
AILRON
PLLMES

-5.00/ 5.00

[=-1 10
Lnem
00990
Rajlaiie]
Ralsiciia]
00350
00820
.00790
O0ss0
Ralabaalal
L0500
—.oo%eT

£2.08  GRADIENT INTERVAL = =5.00/ 5.00

OnBM
=,00440
-.00120

00080

L00300

00530

LOn7en
T .01230

L1530

01800

02040

Ralard §

1.72 GRADIENT INTERVAL =

C.EM
-, 0n330
= TIN50

00140

00340

.ON520

»aa700

01050

LH13e0

01520

01690

L0177

cY

01020
01020
027
L1040
LO0250
L0970
L0esn
Ralal-t-al
An42a

cY

00910
L0980
Raleis ki
00990
Jansan

CYN <BL
-.01310 00739
=.01240 00690
~. 01230 Raial-ygsl
=.01250 L07L0
~-.Mmz10 LO0ETG
-.01210 LD0&70
=-.0123D L0620
-.711020 200560
=009 L0530
= T80 .0D0490

[alalabt-] =-.0n0t1

-5.00/ 5,90

CYN CBL
-.01160 Ralal:3ia]
-.01150 L0610
~,04210 LO0600
=.01080 00800
=,Din40 00530

T o=,01050 -00500
- O09EN 00510
~.0na4% 00500
=.00esn L0400
=-.U0BR0 L0090

,O0N26 =.00016

(RBJFLL)

‘PAGE 34

PARAMETRIC CATA

Ralalsl
ajatal
Hajalal

CABCRB
01700
04780
01810
01830
1850
01330
01990
01950
02020
01890
00037

CABCRB
L380
L3I0
01350
1350
01350
L3360
201350
At R rat)
1420
01450
= 00003

CABCORB

012350

0128%

L1250,

.01240
01240
01220
01200
01210
.01200
.nigon

-, 30008

ELEVON
RUCCER =

CABTNEK,
04019
040250
03280
02930
03840
03760
03620
03530
03550
JAO3440
-, 00052

CABTNX
03470
03280
(3200
03140
Ral.leisiv]
02890
02670
02600
Jz5en
02500

-.A0052

LABTNR
03220
03040
02350
02850
02770
L0Z880
2430
42380
LDE300
L2230

- onnaz

(23 JAN T3 )

10.000
10.000

CABSRM
L01050 |
01040
01020
.91000
O0N9en
L0960
00939
Onez20
.00800
00370
-,00016

"CABSRM
Ppuialo sl
00240
.00sazn
00750
80770
00730
Sl lal
LO0560
JLOD6ED
LO0830
- 00026

CABSRM
L0080
00770
JOO7T50
Balhkeiad



DATE 23 ©CT 73 TADULATED SOURCE DATA, ARC 97-616 . ) : : PAGE 33

AMES 97-516 TA2 O1 TO 51 NO PLUMES - - (RBJ512) {23 JAN 73 )

REFERENCE DATA . PARAMETRIC DATA
' )
sREF = 3155.0000 S4.FT. XMRP = 86.416T FT. o . ALPHA = ,000  ELEVON = 10,000
LREF =  50.8003 FT. ywrp = ,DODO FT, AILRON = .OD3  RUCDER =.  10.000
BREF = 73,3000 FT. ZMRP = 4.0000 FT. PLUMES = a0
SCALE = L4190 ’ '
RUN NO. S1T/ 0 RNAL 5 2,55 GRADIENT INTERVAL = =3.00/ 5.00
MACH BETA N cAF . QM CuBM a ] cBL CABCRB CABTNK CADSRM
1,600 -4,47D  ~.06000 .i7950  -.00250  -.00260 .18710  -.0716D 05130 .012a0 03980 01039
1,600 2,150 ~.DB200 .00 -,00i70  -,00030 10460  -.04540 02080 01910 03940 o102
1.670 ~1.159  -.06300 L1700 —.00180 .on080 05340 =.03220 .o2100 01900 03960 01010
1,660 -.140  ~.0E000 L7870 =090 0200 BisBD =TT 00980 n1aac .04009 01720
1.680 . .87D  -,06100 17870 -.00310 00310 ~.02370 00350 —.00090 01840 03930 .0i0z0
1,600 1,870 -.06300 L7500 —.00200 ,0n420  -.06290 00920 =.01160 01840 .03930 01030
1.600 3.800 -.08200 L1790 ~.00300 L0840 =.14830 03680 .=.03070 51200 03980 01040
1.600 5,900  -.06300 JA77RD =.00850 08850 —,.23510 .Osse0  -.05230 LOZ080 - .ganAn 01052
- GRADIENT  =-.00019 -.00004 - 00009 L0012 = 04170 M350 =028 -.00009  =.00000 om0z
RUN NO. 549/ O RN/L =  2.08  CRADIENT INTERVAL = -5.00/ 5.00
MACH BETA =N CAF CLM CWBM cy YN o, CABORE CABTNK CABSRM
1.985 —4.110 -.08a00 L1780 .o0230  -.00140 17620 =.07260 04321 01470 03261 A0a30
1,985 —2.110  =.084D0 16950 LO0160 olats L) 09380 -.04300 02550 01420 03230 .onszn
"1.985 -1.120  -.08400 16890 00210 .on140 L05490 ~.0287D 01680 01410 .032E0 00820
1.985 100 -.08300 .16920 .on180 00190 01260 =,01300 7Y L1370 03190 L0082
1.985 om0 = 06500 . 16900 .o0160 .o0zen  =.03080 LO03E0 =002 01380 - .03210 .onezn
1,583 t.000  -,08500 16890 130 00400 - ~,07220 1930 -.01270 01390 BIZI0 Az
1.985 3,020 -.08500 16920 00180 L5760 =.15510 5020 =.03120 01440 03260 L Arasn
1085  5.930  =.06B00 © .36940 ' 00180 00760 ~.23540 Jorsin =,04720 01480 Jh3zen 00830
GRADIENT  -.00026  =,00016  =.00007 .oonse =,04135 LOL537  -.00934  -.00005  =.00001 .0nant
RUN NO. 559/ 0  EM/L = 4,73 GRADIENT INTERVAL = -5.00/ 5.00
MacH BETA N CAF M OWBH cyY CYN caL CABORB CABTNK CABSRM
2,171 —a,150°  -.04500 ;16750 00440 Walaotls L6550 -.06590 .h3g2n 01280 2940 00740
7L -2,140  =.04500 L16590 ... 00340 .O0150 08000 -.02960 02250 01280 12930 00730
2.7t ~1.130  —.5440D .16570 00290 .onz2o 05050 -,02560 01430 L0128 02910 00730
2.171 -3 =.08400 .16520 LOn350 JO310 L01410 =.01120 Rala ety .G1270 12910 L0735
2.7 LBEOD —,04500 16610 D20 ,onenn =,03150 .onaza -.0n320 01250 .azarn .Bo730
z.171 3,880 —.04300 . 16620 L0036 .O0ean  =,07040 Aise0 -.01190 L0328 n2aTn 00730
2,174 a/eatt —.045OD 16730 .a0500 L0630 =, 14760 L8540 =.02780 01270 2500 .an73n
2.171 5,890 -,.04600 16840 U670 .oo7en  -.zzeen 07030 —.D4250 .a1zen 02910 .O0730

GRADTENT 00007 L00uon 08010 00079 =-.03921 L01400 -.0uesn = Onnns «.aha0a Lpalatati b



SREF =
LREF
EREF
SCALE

T}

MACH
1.809
1.600
1.600
1.899
1 .90
1.600
1.600
1.600
1.600
1.600

1.905
1.985
1.903
1.985
1.903
1.985
1,965
1.985
1.983
1.985

REFERENCE DATA

3155.0000 5&.FT. AMRP

ALPHA
-3.929
-1.040

-.220
Kat:ts]
1.090
2.070
4,040
&5.070
B.040
11,050
GRADIENT

ALFHA
=-3.510
-1.66%
-.520
360
1.400
2,429
4,380
6.340
6,420
10,410
GRACIENT

MR
ZMRP

AMES 97-618 IaZ OV 7O 51 NO PLUMES

86,4167 FT.

SO000 FT.

= A4.0000 FT,o»

RN NO. 5829/ 0

CN
=.31290
- 22900
-.18800
- 14470
~.10100
-. D300

Lh2700

11590

. 20900

30200
< L04239

CAF
.19500
.19440°
+158900
18510
L8110
178D
.17370
.16830
16370
15980
-.unzas

RUN WO, 564/ 0

N
~. 29600
. 216050
~, 17000
-,13000
~.0esn0
- 8700
03400
11500
~19ant
L2890
04120

CAF

L1863D
L1790
L1750
17250
+16940
L16739
L18400
L1602
.15600
15340

=00283

RN/L =

CLM
16870
»15600
«14930
13970
12790
11910
09520
falrgiis)
Raliab k)
L4670
=, 000929

RNAL =

CLM
13760
12200
-11380
10470
L9630
03800
L7470
LO5340
05330
02930
=-.ana13

Cpea, e PLUMES

BETA
ATLRON

N -

2.61 GRACIENT INTERVAL = ~5.00v 5,00

QWEM cy CYN CBL
‘=~,0187TD L1380 -. 540 01080
~.01380 01590 =.01660 01010
=-.01170 LOLT20 ~.01650 01030
~J0ean 01470 =-.01620 Ralbi-yie]
=-.00670 1590 =. 01620 L0930
=-. 00427 01300 -.01510 L0880

LT0140 L1070 —-.0410 L0730

PRaal=:is) L0740 =,01280 LOA710

1160 LS00 -.01330 LO06TH

01540 LO0380 .20 - L0610

LON250 - 00070 LDO035 =-,.00040
2.11 GRADIENT INTERVAL = =5.007 5.00

QWIM Ccy - CYN |y
=-.01320 L0760 -.01380 L0750
=. 01030 0820 -.01124 00750
=, 00320 LN8eT -.01130 L0750
=040 L0870 ~-.0114% LOnTsn
-.G0410 00720 -, 0an L0720
—.MHeD L0STD -.05% L3710

Rk lelh] B alalcote) =095 L0830

JLW870 00340 —.00020 L9B10

LAID8R0 L0330 =.00920 L0050

01250 L0110 T -, 00840 00530

L0210 -.00025 LO2E =L 00014

(REJIS21) (23 JAN 73 )

PARAMETRIC DATA

CABORD
201690
01510
01560
01550
L1560
01550
01580
01550
01620
L01480
=, 00009

CADORD
01289
01300
01290
01260
L1230
.01120
01170
01200
01260
01339
-, 00017

ELEVON =
RUCDER =

CABTNK
04420
04280
04300
Dazan
04200
L4170
040545
04170
4250
04210
- 00044

CABTNK
03700
.N3600
03470
03370

..03330°

3240
03100
LDa0ne0
03130
03180
—annTe

~10,000
10.000

CABSRM
01150
01060
21080
01070
L01070
LO10e0
L1040

01070

01099
L1070
00011

CABSRM
Ralai=Tis]
LO09Z0
LOneen
00880
00830
Ratal-kta]
LO07e0
L0070



DATE 25 €T 73

REFERENCE DATA

SREF = 3155.0000 5Q.FT. YMRP

LREF = 50,8000 FT, ¥YMRF = L6009 FT.
BREF.-= 73,5900 FT, IMRF = 4.0000 FT.
SCALE = L1900
RUN ND, 5517 D RN/L =
MACH ALEHA o™ CAF LM
1.984 -3.580 . -.25200 .18630 08370 -
1.904 -1.590 -.16109 .47910 L06410
1.904 -5 -, 11800 17550 05400
1.984 410 -, 07700 17280 04350
1.964 1.360 -, 013900 17080 _.D3450
1,984 2.350 Kaiallala) .16330 02500
1.984 4.380 L0300 16530 01060
1,984 6.430 16400 16300 LO0310
1,904 B.430 24000 L16100 -.0n180
1.384 10,400 32800 15620 -~ 01210
- 00265 -. 09938

GRADIENT 04238

TABULATED SOURCE DATA,

ARC §7-616

AMES 97-8516 IAZ O1 TO 51 NO PLUMES

86.4167 FT.

2.02  GRADIENT INTERVAL =

CWBM
-.01310
-, 00990
-.ma10
=-.00enn
= 00350
=-,00110

JO0280

Ralabstul

L1000

LM2T0

L0216

cr

D027

L0060
00440

.oN460

N30
L350
L0270
- 00120
-, tn4a0

-.00z9n

=-.Qnnn3

CYN
-,00190
-.an209
= 00230
-, 00270
-, 00240
Eaar:lal
=-.nnzsa
-, 00130

=.n00en

-, an1z0
-.00H10

" BETA =

AILRON =
PLUMES =

~5.00/ - 3,00

cBL
01090
01120
01120
01140
01130
L0100
04028
00980
.Onann
_ <boaso
-, OInus

(RBJ522)

PAGE

PARAMETRIC DATA

Nalala]
10.000
.000

- CABORBD
Q1270
01260
01250
L1210
LAzin
1210
01200
01220
L1270
Jn2an

-.00010

ELEVON
RUBDER

CABTHY
03410
02260
03170
LOB0ED
L2980
L0Eenn
02740
L2530
2660
2740
- DUNss

a7

(23 JAN 73 )

.D0D

00D

CABSRM
Melel byl
00830
Ralai:taial
00770
Halakyjoy
L3720
Rajal- el
aial-l- sl
LOIETO
00870
~-. 00025



TATE 25 OCT T3

SREF =
LREF =
SREF =
SCALE =

MACH

1.984
1.984
1.984
1.984
1,084
1.984
1.984
1.984

REFERENCE DATA

TABLLATED SOURCE TATA,

AMES 97-616

3183.0000 SG.FT, XMRP = 8.
50,6000 FT. YMRR = .
73.5000 FT. IMRP = &,

.0190

RUN MO, 330/

BETA ™ CAF
-4,170 -.10300 .18130
-2.160 —.10400 .18120
~1.150 -.19590 L18130
-.140 ~.10200 .18030
LBED -,10500 ,18020
1.870 -.1070% 18070
3.890 -, 10603 ,10010
5,950 -.10700 .17870
" GRADIENT -.00045 ~-.0008
RN NO. 560/

BETA N CAF
-a.120 -.tonna 17500
~z.120 -.naano L17450
-1.110 -. 08800 .17520
—.11D -.Dse0n JAT530
. .m0 -.0910% .17490 |
1.910 -, 00200 17580
3,910 ~.00200 17560
5,930 -.09609 17660
GRADIENT —.00064 60010

4167 FT.

ouna FT. - -

ooaa FT.

0 RN/ =

M

.DB4E0

05550
[allrdal
06440
L8550
06520
06420
Bal-tlvia]
=.annog

0 RNL =

cLM
05400
15339
05390
L05427%
15280
L0556
Ga5710
—- 05910
nnuge

ARC 97-813

TAZ O1 TO S1 NO PLUMES

ALFPHA

ATLRON =
FLUMES =

2.%8  GRADIENT INTERVAL = -5.00/ 5.00

M cy CYM L

-.01410 18810 -.0%5380 JDEE40
-.01179 .nemo -.0z990 03580
-.01070 L04990 . =.01780 02570
-, 00980 ,D0520 -.a0270 01510
-, 00890 -.036610 L0150 030
-.00780 -, 07800 D24TD -. 00620
-,00540 -, 15740 04980 -.ngena
-.00350 - 247700 07950 -,014550
L0015 =. 04078 01307 -, 011519

2.41  GRADIENT INTERVAL = <5.00/ 5.00

a.8M cy YN CBL

-.00950 L7300 -.06420 04880
-, 00740 08340 —.O342D .n3080
-.007o0 04800 -.01880 Natad Lalal
-, 610 ,ON500 -, 00250 01129
- 00500 -. 03690 01320 .20
~.00430 -, 08070 .Dzozn «, 00860
- .05260 -, 16000 L5810 - 02660
- 0200 . - 2A210 LB640 -.TA2G0
Loungs ~,N4165 01535 -, 01845

(RBJ523)

+ AGL

{23 JAN 73 )

PARAMETRIC DATA .-

.000 ELEVON =
10,000 RLDDER =
L000

CABCRD CABTMK
. «OLTFan 04050
L1670 L4080
01660 04080
01650 04120
01650 L04TAD
01680 04020
L1730 D440
01870 L4210
-, 00604 L0893
CABCRB CABTNK
01359 03300
01300 L3250
O12en .031en
01220 03150
01259 03200
201240 L3180
.o L01300 03260
1520 03260
= 00n0a - Qo007

aiaia]
000 .

CABSRM
PRubialkis]
Lo10s0
01940
.ntasn
01050
201060
01080
01100
SH004

CABSRM
il
Laz0
00810



CATE 25 OCT T3

SREF
LREF
BREF =
S5CALE

LREF =
EREF
SCALE

1

TABULATED SOURCE DATA,

AMES 97-616 TAZ 01 TO $1 OMS ND PLUMES

REFERENRCE DATA

3155.0000 SQ.FT, , XMRP

57.8000 FT.
73,5000 FT,
+0190

ALFHA
-3.950
«2.960
-1.940
=.930
L0550
1.0%0
2.070
3.050
4,080
6.040
8,050
10,080
GRADIENT

= 86.4167 FT.
YMRP = L0000 FT.
RP = 4.0000 FT,

RUN NO, 5047 O

N CAF
~.32400 .2nesn
- 27700 .18799
- .23400 19520
~.18800 19200
-.14400 .18930
-.09600 .18580
-.05700 18410
-.01300 ,18130

03300 17880

L2000 Li7420

L1500 .1703D

31500 .16660

.D4438 - Q02as

RM/L =

LM

17650
L18460
15530
14520
13560
12460

+11400

10070
L8730
05950
03080
Falhi={a)
=-. 01085

2,50 GRADIENT - INTERVAL. =

Q8
-.n1570
-.01320
-,01030
- 00770
-.00530
-, 00270
- .oozo

Malsr-tcial

00530

.01050

.DL560

L01900

.anzez

AMES 97-616 1AZ O1 TO 51

REFERENCE DATA

313530000 SG.FT..

50,0000 FT.
73.5000 FT.
D180

BETA
-4.170
-3.160
=2.1860
-1.150
=.150
.ae0
1.860
2.860
3.670
5.880
GRADTENT

XWMRP = 86.4167 FT.
YMRP = o000 FT.
ZMRP = 4,0000 FT.

RUN NO. D505/ D

N CAF

=, 38100 20540
-.3a300 20570
- 3annn 20610
—.37400 20840
- 37700 20560
- 37600 LE20590
C=,37800 L2510
~.37300 L2500
- 37300 20450
-,35810D 20340
L0042 - 0ONN14

RN/L =

M
»19400
19510
.12420
19230
4020
19409
-19340
1924350
19410
19120
=002

2.54  GRADIENT INTERVAL =

CWBM
-.02340
=.02240
-.02120
=-,01980
~.01850
=.m750
=, 01630
—-.01510
=.D1440
-.017350

L0116

ARC °7-618

cy
Raatatla)
L0380
L0027
00370
L0160
00260
00130
L0340
LL01R0
=.00237
=. 00230
~.angar
-.nnn1z

OMS WD PLWMES

=4
18240
14150
S350
05030
00230
-.03980
= 02270
=,12900
-.17960
~. 26700
=. 042483

CYN
=.00110
=. 00130
-.00100
=.00150

To=ltniz2o

=.00130
—-.00nre
=.00140
=.unnsn
0120
Rapsiial
L0110
L0003

CYN
-.05760
=.05369
= 03620
=.01945
=.00210

01470

L05100

04790

06440

al-bipdal

Jites)

_ALFHA

P

{RBJS2ZT) 23

BETA =
AILRON
PLUMES

i

~-%,90/ 5,00

00130

L0020
~.00010
=. 00060
~.Q0130
=.00130
=.00017

AILRCN
FLLMES

1l

-5.007 5.00

Bl
04680
03590
JLE510
LETa
L0120

-6
=, 02270
—.03430
=. 04460
~. D310
=.01160

<000
100
L0

CABCRE
01860
01890
01900
.£1900
01930
01970
.f1920
L2010
02020
L2040
02080
01980
L0021

PARAMETRIC DATA

ELEVON
RUCCER

CABTNK
04360
04355
043570
.04290
04270

Th4zz0
04140
04040
04010
LGADAD
04020
0404

-, 00049

(REJ528) {23

PARAMETRIC DATA

CABCRB
L1880
11900
L1e0a
021380
18
01830
LD1220

R ak Bl
01870
= U007

La1a50

g h
53

CABTNK
04419
L4200
04370
04260
112440
L4520
04580
204510
L4600
L4590
L0033

AGE 39

JAN T3

.090
.000

CABSRM
+0113D
.01140
.01120
01100
01090
.01080
01065
01940
01040
.Nenan
.01050
01030
-.an013

JAN 73 )

Ralals]
000

CABSRM
01110
01120
J01130
01120
.01140
01150

_ . .Diied
01170
01170
01180
R atalalal:]



TABULAIuL SARCE DAIA,

ARs. 9r-816

cats £3 o2t 73
AMES 97-618 TAZ O1 TO 51 OMS NO PLUMES
REFERENCE ‘DATA
SREF = -3185.0000 SA.FT.  XMRP = 86,4167 .FT. CALPHA =
LREF =  $0.8900 FT. YMRP = 0000 FT. ATLRON -=
BREF = 73.5000 FT. IMRP = 4.,0000 FT. FLUMES =
SCALE = 0180
RUN-NO. 506/ 6 RWL = 2,54 CGRACIENT INTERVAL = -3.00/ 5.00
MACH PETA N CAF aM oeM e -C¥N CBL
1.800 -4.160  =,13600 L8820 13910 -.D111D LETDED =.05830 ¢ 04450
1.670 -3.170 _=.15500 1e920.. . ,14130  ~,0097D L3360 =.04650 .03540
1,890 ~z.160  =.15200 19940 ,14060  =.DDas0 75 . = 03530 02500
1.600 - -1.150  =,15300 10970 39701 -.00720 .04g80  -,01700 01350
4.600 150 -.15100 18950 ,13890  =.00590 00206 ~.00199 0120
1.600 LOBD —.A57UD 18951 14040 =,00480 -~ 03850 01487 =.02190
1.800 1.a70  -.1540D ;19040 13950 - 00350 -,08110 .Npesa —.02200
‘1,600 z.870  =.15400 ,1899n L4000 00220 -.12470 LP43sn . =,03350
1,650 3,880 <.15500 ..18980 L3970 -.00120 -, 46530 .Q5730 =.04370
‘1.600 5.500  .=,.15500 18920 13610 LO007D = 24810 08450 =.0644D
-GRADIENT Relterl-s LOGO10° ~,00005 L0183 -u0e24f 0 01485 01125
AMES 97-616 [AZ.C1 TO 51 OMS NO FLULMES
REFERENCE .DATA
SREF = I155.0000 SQ.FT. XMRP .= 86.4167 FT. . ALPHA -3
LREF = 50,8000 FT. yMRP = .ocan T, ATLRON - =
BREF =  73.5000 FT, ZvRE = 4.0000 FT. FLUMES =
SCALE = 618D
RUN-NO. A07/ 0 RNZL = 2,54 GRADIENT -INTERVAL = ~5.00/ °S,00
MACH .BETA N CAF LM CWBM cy CYN .CBL
1.609 -2.140 .O7500 (17260 .o7O00 00480 .16230  =,05370 04250
1,690 -3,150 07600 LL7GAn - LOTASD 0335 12610 ~.04300 03290
1,600 -2,150 07400 17670 07540 L Das00 08370 . ~,02800 021a0
1,600 ~1,150 07600 Ltre2n 07430 LOUs30 L.mensn -,01380 01059
1.600 -.150 07600 i7E4T 07430 .0n780 D01y 0007, =.00020
1.600 .859 .o7eun .17590 07369 L0970, - -.04060 L1460 =.01170
1.6090 1.860 .o7600 17620 07370 L0100 -, 08060 .02790  =.02350
1,690 z,850 O7E00 27580 07470 01200 ~-,1255D 04310 -.03380
1.800 5.860 07800 L1760 07240 01320 ~,16350 L0558 —.N4ssn
1.6m0 5,860 07800 £7580 05930 L1530 =.24780 Jeeen -.U8360
CRADIENT .annz7? .oauns 00018 MN0146 - 04182 L01394  ~,01100

{RBJS2D)

&
FARAMETRIC "DATA

000 CELEVON =

000 RUCCER =

La00
CABCRD CABTNK
01950 04160
.01950 04160
_W01960 04200
01840 04237
JO1020 04240
L1950 Daz20
01950 04190
JL1sTa .04250
»11990 04270
L2010 04300
LO0003 L0018

(RBJ530)

~PARAMETRIC DATA

5,000  ELEVON =
Ou0 RUDDER =
L0040

- CABCRB CABTINX

02060 04110

_92040 04020

LS b kla) 4040

icaslia] 04030

Ratahriel 02010

CL20s0 114990

2030 LDa130

02040 RAZE Y-

L0250 L4180

JBznan L4310

=-.nBooa L0013

{83 JAN 73 )

000
Maleh)

CABESRM
RayReiial
L1080
»Hneg
04090
L0080
L1100
»01100
01110
L1110
01320
00004

23 JAN 73 )

- CABSRM
L1089
.. 01067
L« TA40

01080
~.aunnz



Ce oy o . R

DATE 23 OCT 73 . rroven v reann TADULATED SOQURCE CATA, ARC 97-616 . . . | pasE 41

e e ey e wree . AMES 97-615 IAZ O1 TO St Mzi.4 SOLID SRM FLUME N {RBJ538) t 23 JANTI )
REFERENCE DATA . _PARAMETRIC DATA
SREF = 3155.0700 SQ.FT. XHRP = 86,4167 FT. : BETA = .000  ELEVON = Nalalh]
LREF = 50.8000 FT. MRP = .099n FT. o AILRCN = .0O0 . RUDDER = 000 -
BREF = 73,5000 FT. MRP = 4.0000 FT. _ : FLUMES = .00 ’
SCALE = - o180
RUM NO. 3586/ 0 RN/L = 2,54 GRADIENT INTERVAL = =3,00/ 5.00
MACH ALFHA N CAF LM CWBM cy CYN ¢BL CABORB  CABTNR CABSRM
t1.600  -3,920 -.19300 L16390 ~.02250 -.O0180 ,On1en -.00187 Ralalalle; Kalalalyis! Eialalja] Malab-kie)
1.609 -1,930 —-.13300 +15800 -.,0ns10 ~.00330 .00z10 Malalat:le L0130 -.00030 Malalakiel L0u130
1.600 -.950 ~ . 09800 .15480 - 00310 -.a0159 00160 Nalisia L0030 =.000110 00010 .on150
1,680 .110 -. 06100 .15220 =-.0n3s50 -.00019 06220 -, onuah 00030 Kalsiatala] ~,00010 LomaTo
1.600 . 1.970 -.02290 ,15020 - 0530 00150 Lanzan ~.00080 _aonen =.0nnen -.uoazn .On1sn
t.600 2.050 .01100 .14919 00400 00340 Raiatlaial LJOoma o Lonoin —-.ann2s - 00030 .O0170
1.600 4,040 08600 L14510 -.01540 n7an -, 00030 Malaisysal -.000e% ERuialat i) -.00nGEn 00139
1,807 618D L16400 14420 -.02310 01030 -.ons0n Jomer -.00mnn L0120 0 «uoonsa L a01en
1.600 a8.050 23300 L14050 -.tzeon .01130 ~,00530 Aunen -.0n0gn RalalaP L -.00080 .00150
1.600 10,090 .30e00 +13620 ~.n1gan .oz =urEn - LooEn o - 21D - .02an -, 00070 JAn0en
GRADIENT 23558 -.00e3e oo MalalP-:! - 00016 Malalabt:) -.00019 - onag -.pnons -.Dn006
AMES DT-816 1AZ O1 TO 51 M=1.4 SCLID SRM FLWME (REJ53A) {23 JAN T3 )
REFERENCE DATA ) PARAMETRIC DATA
SREF = 3155,0000 SQ.FT. XMRP = 85,4167 FT. . : ALPHA = Lonn ELEVON = .onn
LREF = 50,8000 FT. YMRE = oo FT. ) ) AILRON = 00 RUCCER = Malsis}
EREF = 73.5000 FT. ZMRP = 4,0000 FT. . FLLWES = H00
SCALE = L0190
RUN NO, %87/ 0 RN/ = 2,54 GRADIENT INTERVAL = =~5.00/ 5.00
MACH BETA N CAF LM . - CwBM Ty CYN o:18 CABCRB CABTNK CABSRM
1.6D0 ~4.180 ~.05800 .1561% Nalabhael -.09400 +16450 —-.nagen 03800 D070 R < ala P13 ] Maiabt-1a!
1.600 -2.160 -.06600 .13450 -.00090 —-.00z3n .0asen -.0268% 02020 Nalotalzla} -.0nn4n 00160
t.enn -1.150 - 06500 L1537 =L0D2En -.nn0140 .N455% ~.D4430 01080 KalaAFis) -.0unze 00150
1,600 -.150 -.06400 (15260 -.00360 -.00020 O340 -.00100 LO00an Ralalalalh -, 0050 LAt en
1.690 .esn -.06600 .15250 -.0029n .Oan50 -, 83700 .D1180 -, 00910 -.,00n050 - 00050 00150
1.600 1.870 -. 06500 15310 ~ 00330 L0140 =-.00010 L2530 -.01840 © o ON0n20 -.ann4n LO0n140
1.600 3.880 -.DETD0 L15330 | - 00180 .onzTn C —.15%580 LDAT10 -.03540 RaTeATalh) -.00050 . W00189
1.600 “s.900 -.07400 15360 RARERRA L0049 -.23270 - .07260 -.05370 R latak -.00030 LO0E30

GRACIENT a0z =. 00036 =-. 00046 LA00A5 -.4006 1224 -.0ue23 - 0813 =.00nnz -.0haa802



TATE 23

SREF =
LREF =
BREF =
SCALE =

1.600
1.600
1.500
1.600
1.600
1.600
1.600
1.600

TABULATED SOURCE CATA, ARC 97-516

AMES 27-816 142 Q1 TO

T 86.4157 FT.
L0000 FT.
= 4.0000 FT.

It

RUN NOQ, 533/ 0O RN/L =

CAF oM

16730 =-.01500
45800 Naaxisal
15580 ~.00130

15230 ~, 00680
+14940 - 280
JL14740 -840
.14280 «, 03860

24720 -.0s080
14289 =-.06720
13980 -.06850

=.00305 = 00364

00230
Q0450
LO0960
01420
1830
JLrern
Oman

© 2,54  _GRADIENT INTERVAL =~

cY
L0170
D120
01280
LD1240
01230
Oitnn
L00snn

00670

00290
Pala) Lik]
—-ONnaAT

$1 M21,4 SCLID SRM PLUME

CYN
-.014280
-.01180
-.mz20
-.01210
~.01190
-.01140
-.00e00
~. 00340
=.0n790

—.00g20

L0052

AMES 97-616 IAZ O1 TO 5% M=1.4 SCLID SRM FLUME

= B5.4167 FT.
= 000 FT.
= 44,0000 FT.

RN NO,  So9/ D RN/L =

ocT T3
REFERENCE DATA
3155.0000 SQ.FT.  XMRP
50,8000 FT. YR
73,5000 FT. ZVRP
L0150 ,
ALPHA o
-3.94n  -.20800
-1,900  -,14100
-.97D  -.10t00
020 —,.08100
1,080 =-.02000
2,080 L2200
4,060 410510
6.0m™ +19100
8.08D 27200
10,060 35100
GRADIENT -03949
REFERENCE CATA
3155.0000 5Q.FT.  XMRP
50,4000 FT. MR
73,5000 FT. 2P
L0190
BETA N
~4,1850  =.06200
-2.180  -.08400
~1,160  =.0630D
-.130  —-.06200
.71 =,06zn00
1,880 -.DEanD
3.e90 -,06100
5.910 . -.0BOOD
GRADIENT L0012

CAF LM

LA 5E00 -, 008307

15470 ~.oLan
L5380 = 00470

L15350 =, 630
L1530 -.50600
L15450 =, 00600
.15420 -, 00men
L15450 ~.131530
-, 00018 -.00045

SO00ED
[aialyis]
L0345
LI5S0
L0077

Cy
17740
.02a09
LO37:0
L1550

“ DATTD
- 05910
—. 142800
=232 50
= 04079

o
-, 06390
-, 04010
=.0270n
—.01290
00070
01320
L3730
06210
ANzve

-

113

BETA
AILRCN
FLMES

1

4]

o3/ . 5.00

el
LO0500
L0660

L0680
JRaal:thla]

ALPHA
ATLRON
FLLMES

il

‘2,53 GRADIENT INTERVAL = ~5,00/ 5.00

=18
L4390
LEsen
L1630
S0
-, 00310
—.11230
-.03050
=.04850
~-.0ua3l

{RBJSID)

PAGE

- PARAMETRIC DATA .

CALORD
L OG000
-~ Qn0ea
= 0000
=004
=, 0000

- 000

ELEVON
RUCDER -

]

u

CABTNK
L,D004D
L0002
00010
- DI
=00 0
=020
= D2s
=0T
- 00310
= 0350
=, MA03s

Az

( 23 JAN 72 )

CADSRM.
00140
.nonan
IRt
.noarn
PRaklatalel
o000
LIGT0
L0110
RalalaPts)

- 0060

-.00005

(REJS40) 1 23 JAN T3 )

PARAMETRYIC DATA

CABCRB
~DO0ED
[Quialalale]
= DO0ED
-, 05080
- 00110
= 0050

“ELEVON

H

RUCCER =

CABTNK
~. 00250
~.0020n
—. 001920
-, 00219
- zZE0
=, 00230

13.003

1D.000

CADSRM
LO0150
.CN10
L0090
LO0050
PRaliia sl
Paxlalakts]

Relsinktal

LO0110
=000t




ARC OT7=GLS

SATE T3 oCT T3 TABULATED SOURCE DATA,
N AMES DT-616 IAZ OL TO 5% M=1,6 SOLTD SRM FLUME
REFERENCE DATA
SEFF 3195.9000 SA.FT. XMRP = e6,4167 FT. DETA =
LREF = 30.8000 FT. FMRP = .0ono FT. ATLRCN =
DREF = 73,3000 FT, IMRP = _4,0000 FT. FLUMES =
SCALE = 0190 o
RUN NO, 591/ 0 RN/L = 2,33 GRADIENT INTERVAL = ~-5.00/ 5.00
MACH ALPHA CN CAFP LM M Y YN CBL
1.6500 -3.,940 =,18400 .15210 ~. 5820 00340 -.00050 Malaia)isl .onazn
L.E00 ~1,910 =-.12300 .14640 -,03430 Kalalala! 05150 Ralei:led -.00040
1,600 -850 -.0o800 L14380 ~.02120 00060 NalstEals) ,an1s0 =.no0sn
1,600 .03an -.08100 .14120 013510 .o0nan ' .0p0es 00159 -.on020
1.600 1.080 -, n2500 L 13860 -.01160 00219 LmeD Raialilsl Nalatalaia}
1.600 2.060 Agnn L1381 -,01370 0370 000en o150 - 0000
1,600 4,080 .09300 13149 -.0zo10 LOnsLn =, 0140 Raisi¥:ls) =, 00070
1.600 6.111 L1570 12880 -.02390 .ongzn - 00480 .003m 00020
1,600 8,110 ,22500 12500 ~.014570 D1010 -,5nss0 06380 -.00670
1,600 10,080 L2950 (lzien -.00500 01070 -.00910 00339 ~.000m
GRADTENT 03453 -.00259 L0394 JLnnsz - Ot L0001 -.0anns
AMES 97-616 1AZ O1 TO 51 M=1.6 SLID SRM PLUME
RIFEREMNCE TATA
SREF = 34533.0000 SQ.FT., ~ XMRP = 86,4167 FT. ALFHA =
LREF = 57,8000 FT. YVMRP = ©o.o0onD FT. AILRCN =
EREF = 73.5000 FT.. TVRF = 4.0000 FT. PLLMES =
SCALE = L0190
RN NO. 582/ D RN/L = 2.9% GRADIENT INTERVAL = . =5.00/ 5.00
MACH BETA g CAE CLM OB cr TN caL
1.600 -£,189 =-.07100 14789 —.muo ~-.00150 .15340 =-.03860 03400
1,600 ~2.18D - a7I0n 14220 -.01130 ~.0040 R200 -.01930 70
1,600 -1.1a0 -.066N00 .14150 -.miszn Ralalh%le 04250 | =,00970 00850
1.600 T-,159 ~.J6500 L14140 -.31400 00070 LOn3En B vivlelcth] L0050
1,600 .esn - 05800 L14140 -.3144D Lan110 -.03430 Retialolil -.00730
1.600 1.8™ =~.06600 18120 =,01390 L0016 - 07220 D2nsn -. 01570
1,600 3,880 ~-.06900 14130 ~,01200 .ongan -.14520 - 03840 ~.03120
1.600 5.919 ~.DEENT L 14050 ~.0zea0 L0310 -.23070 D536 ~. 033950
GRADIENT | SO00s3 -.0DB19 -.Onn3s5 Lonosz -.03787 o098z -.a90300

(RBJG41)

PARAMETRIC DATA

PAGE 43

{23 JAN 73 )

,OC0  ELEVON = .ann
.80 RUCDER = .ano
Laun ‘
CABCRY CABTNK CABSHEM
-.gTes -.o1280  -.00210
-.89810 -.01690  —-.00310
-.00820  =.01820 -, a034n
-.00N8D0 =.01850  =.00339
-.00790  -,DLB?TD -,00340
-, 00790 =,01870 ~,00340
~.00779  -,01953 -.00350
~.00760 =,02000 -,00310
-.00840  -u02050  -.00390
-.00910  -,02090  -,00430
-.00003 - = 00072 =.00915
(REJS542ZY (23 JAN 75 )
PARAMETRIC DATA
o0 ELEVON = .ann
.00 RUCCER = .oon
000
CABORE CABTNK CABSRM
-,00630  ,~.01560  =-.0037m
-, 00700 =.01620  -,00370
-.O0¥30 -.01710 -.n0380
-017en -.nn34n
-.01730 -.GU350
-.01693  -,00300
-.00710 -.01610 -.0360
- 00600 -.00988  =,onz70
—.noo1n -.00009 .oonny

NASA-MSFC-MAF





